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German  bridges  is  1.2  meters  per  second,  the  lowering  speed  being 
1.8  meters  per  second,  while  the  trolleys  travel  on  the  bridges  at  a 
speed  of  from  3  to  3.6  meters  per  second,  and  the  bridges  themselves 
may  be  moved  by  electric  power  at  a  speed  of  .3  to  .4  meters  per 
second.  The  capacity  of  these  bridges  for  hoisting  is  from  60  to  90 
ton  hours.  The  total  length  of  operation  for  the  traveling  trolley  is 
98  meters,  while  the  overhanging  section  is  26  meters  in  length.  The 
electrical  equipment  was  installed  by  the  Siemns-Schuckrt  Company, 
Berlin,  Germany. 

At  Delagoa  Bay  there  are  a  number  of  English  traveling  power 
transporters  of  the  type  shown  in  the  accompanying  drawings,  con- 
structed by  the  Timberly  Transporter  Company  of  London.  These 
were  built  for  the  transit  sheds  of  the  Portuguese  government  and  are 
of  the  raised  platform  type,  so  designed  in  order  that  the  railway 
truck  may  pass  underneath  them,  and  are  arranged  to  couple  up  with 
any  of  the  fixed  beams,  the  driver  effecting  this  coupling  from  his 
position.  There  are  four  traveling  towers  at  Delagoa  Bay  and  36 
fixed  transporters  at  the  Transit  shed. 

The  fixed  beams  are  spaced  5  meters  apart  and  reached  through 
the  shed  and  over  the  railway  trucks  at  the  back  of  the  shed.  The 
goods  are  hoisted  from  the  vessel  by  means  of  a  traveling  power 
tra:. 5 porter  and  are  lowered  either  into  trucks  on  the  quay,  into  any 


German  Loading  and  Unloading  Hlectri.^ally  Operated  Traveling  Bridges. 
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position  in  the  shed,  or  directly  into  the  trucks  at  the  back  of  the  shed. 

These  English  transporters  are  operated  electrically,  the  hoisting 
speed  with  full  loads  being  75  meters  per  minute,  while  the  trans- 
porting speed  reaches  as  high  as  250  meters  per  minute.  This  plant 
was  designed  for  discharging  vessels,  it  is  stated,  but  can  be  used 
in  the  reverse  direction,  that  is  for  taking  goods  from  the  railway 
trucks  into  the  shed  or  directly  into  the  vessels,  as  well  as  from  the 
shed  into  the  vessels. 

In  America  a  number  of  interesting  and  successful  types  of  con- 
veyor bridges  have  been  placed  in  operation,  utilizing  electric  power. 
The  accompanying  illustration  shows  two  Hulett  conveyor  bridges  at 
the  plant  of  the  Detroit  Iron  &  Steel  Company,  at  Delray,  Mich.,  with 
five  ton  ore  handling  excavating  buckets.  These  bridges  are  elec- 
trically operated  and  are  provided  with  cantilevers,  one  of  which  is 
shown  in  a  raised  position  in  the  accompanying  view. 

The  great  steel  companies  of  the  United  States  are  probably  us- 
ing labor  saving  devices  to  a  greater  extent  than  any  other  class  of 
manufacturers  and  undoubtedly  on  a  larger  scale.  Electric  power  is 
being  utilized  to  the  utmost  in  the  endeavor  to  obtain  the  greatest 
economy  of  operation,  the  greatest  output  in  a  given  time  and  at  the 
lowest  possible  cost.  For  unloading  ore  at  the  docks  of  the  steel 
companies  on  the  Great  Lakes  electric  power  is  used  largely,  and 
is  found  most  economical  and  satisfactory  in  operating  this  class  of 
machinery. 

At  the  Lackawanna  Steel  Plant  at  Stony  Point,  Buffalo,  five 
electric  driven  Hulett  automatic  ore  unloaders  are  employed,  while 
at  Lorain,  Ohio,  a  number  of  these  unloaders  are  also  used  by  the 
United  States  Steel  Corporation  at  the  National  Tube  Co.*s  docks. 
These  electric  automatic  unloaders  were  installed  by  the  Wellman- 
Seaver-Morgan  Co.  of  Cleveland  and  are  equipped  with  special  canti- 
lever extensions  particularly  designed  for  delivering  the  ore  on  a  high 
bank  back  of  the  machines. 

Electrical  energy  is  utilized  at  the  steel  works  at  Buffalo,  N.  Y., 
very  extensively  for  operating  labor  saving  devices  of  every  descrip- 
tion utilized  in  handling  steel,  rails,  ore,  coal,  coke,  limestone  and 
other  material. 

The  Lacakawanna  Steel  Company  have  a  large  electric  power 
station  containing  eight  1000  horsepower  gas  engines  driving  both 
alternator  and  direct  current  dynamos,  the  fuel  being  the  waste  gases 
from  the  furnaces.     Advantage  is  also  taken  of  these  gas   furnace 
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j^a>os  for  <»j)craiinj^  U)  2(X)-h[)-Koertinj^  j^as  enj^ines  of  the  blowinj;  type 
for  Mipplyiii^  drafts  to  the  furnaces,  making  30,000  horsepower  avail- 
able from  the  use  of  this  waste  fuel.  Thousands  of  horsepower  are 
aKo  developed  by  ^teani  driven  electrical  j^enerators.  and  Niaj^ara 
powtr  i*i  ab«»ut  to  be  utilized  also  very  larj^ely  for  operating;  electric 
n]<»tor>  at  this  plant. 

There  are  a  number  of  Hulett  ccmveyor  bridj^es  installed  with 
Iwo-parl  automatic  buckets,  each  holding  70  tons  of  ore,  the  operat- 
ini^  mechanism  bein^  driven  entirely  by  electric  motor.  The  total 
length  of  each  bridge  is  374' 2  feet  lonj^.  A  similar  bridj^e  equipped 
with  a  7"  J  ton  excavating  bucket  for  ore  was  installed  at  the  plant  of 
the  Cambria  Steel  Company  at  Johnstown.  Pa. 

The  movable  overhead  bridj^e  is  mounted  on  an  "A  Frame'*  shear 
lei:  at  the  rear  and  with  double  **A  Frame'*  machinery  tower  at  the 
front.  The  bridj^e  is  provided  with  a  riipway  for  carryinj:^  the  trolley 
and  a  two-part  automatic  bucket.  The  machinery  is  substantially 
the  >aTne  as  provided  for  previously  described  bridjjes.  except  the  car 
haulage  is  omitted.  Where  the  center  span  is  unusually  lonj:j.  which 
would  make  the  cost  hij<h  for  maintaining  a  cable  system,  the  machin- 
ery is  all   mounted  on  a  bucket  carryinj^:  trolUy.  doinjj  away   with 
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The  Modern  Car  Dumper. 


flying  ropes  throughout  the  length  of  the  bridge.  Conveyors  of  this 
type  are  usually  electrically  operated,  although  steam  power  can  be 
used  when  found  more  convenient  or  economical. 

It  is  claimed  that  when  the  center  span  is  not  too  long,  however, 
it  has  been  found  to  be  more  economical  to  use  the  rope  system  for 
operating  the  bucket,  from  the  fact  that  the  machinery  for  hoisting 
the  bucket  is  necessarily  very  heavy,  and  if  mounted  on  the  trolley 
adds  very  considerably  to  the  strength  required  for  the  structure 
necessary.  By  a  rope  arrangement  and  the  magnetic  controller  sys- 
tem the  operator  rides  in  a  cab  on  the  trolley,  and  still  has  perfect 
control  over  the  hoisting  motors,  which  are  located  in  the  machinery 
house  on  the  substructure  of  the  tower. 

The  bridge  is  moved  over  the  stock  pile  and  the  ore  picked  up 
with  the  automatic  bucket  and  carried  back  over  the  gantry  bin.  This 
bridge  has  a  center  span  of  293  ft.  6  in.,  and  a  vertical  height  of  86 
ft.  from  the  bottom  of  the  stock  pile  to  the  under  side  of  the  runway. 
It  has  a  cantilever  extension  of  48  ft.  over  the  railroad  tracks  at  the 
front  of  the  dock,  and  a  cantilever  extension  of  33  ft.  over  the  ore  bins. 

The  electrical  machinery  for  operation  of  this  structure  consists 
of  two  130  horsepower  open  type  reversing  motors  equipped  with 
magiietic  controllers  operated  from  the  cab  on  moving  trolley.  Brakes 
are  operated  by  electric  solenoids,  and  motors  are  equipped  with  an 
additional  solenoid  brake.  The  motor  for  cross  travel  motion  is  rail- 
way type,  and  mounted  on  the  moving  trolley.    The  hoisting  drum  is 
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hoppers  or  bridge  cars  for  storage  yard  purposes.  Large  coke  oven 
plants  find  that  car  dumpers  are  very  economical  machines  for  dis- 
charging tncir  coal  and  transferring  the  same  to  receiving  bins. 

In  order  to  avoid  undue  breakage  of  the  coal,  the  fall  of  the  ma- 
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terial  is  lessened  in  the  car  dumpers  installed  at  the  dock  of  the  B.  R. 
&  P.  R.  R.  at  Buffalo. 

It  is  stated  that  the  coal  is  first  dumped  into  large  buckets  with 
movable  bottoms.  These  bottoms  are  inverted  V  shaped,  and  are 
drawn  up  close  to  the  tops  of  buckets  before  load  is  discharged  into 
them.  The  bottom  lowers  gradually  as  the  buckets  fill  and  thus  pre- 
vent a  sudden  fall  of  the  coal  from  a  distance.  The  two  buckets  will 
hold  the  load  of  the  largest  cars.  While  the  empty  car  is  being  low- 
ered back  into  position,  the  buckets  are  carried  out  over  the  boat  by 
means  of  two  conveyors,  and  are  lowered  to  the  bottom  of  the  hatch, 
where  the  top  of  the  bucket  is  raised  up  and  away  from  the  inverted 
V  shaped  bottom,  allowing  the  coal  to  gradually  discharge.  It  is 
claimed  that  this  machine  has  proven  entirely  successful  in  opera- 
tion, and  is  capable  of  easily  handling  6500  tons  per  day  of  ten  hours. 

The  loaded  cars  are  run  down  by  gravity,  one  at  a  time,  from  in- 
clined supply  tracks  leading  to  the  base  of  the  approach  to  machine. 
The  approach  track  slopes  up  to  the  cradle  of  the  machine,  as  does 
also  the  discharge  track.  After  the  car  is  in  position  at  the  foot  of  the 
incline  approach  it  is  pushed  up  the  incline  and  upon  the  cradle  of 
the  car  dumper  by  an  auxiliary  haulage  car  called  the  "mule  car." 
This  mule  car  is  propelled  by  a  cable  which  is  driven  by  a  haulage 
engine  built  into  the  base  of  the  machine,  and  provided  with  power- 
ful clutches  and  brakes.  The  mule  car  is  operated  by  the  same  man 
who  inverts  the  cradle  of  the  car  dumper. 

It  is  stated  that  when  the  coal  is  of  a  class  which  would  not  be 
damaged  by  falling,  it  is  sometimes  preferable  to  use  another  form  of 
car  dumper  which  hoists  the  cradle  and  the  car  to  such  an  elevation 
that  the  material  can  be  loaded  direct  into  the  hatches  of  the  boat,  or 
into  bin  or  other  receptacle,  by  means  of  suitable  aprons  or  chutes. 
Such  a  direct  car  dumper  is  used  at  the  coke  ovens  of  the  Lackawanna 
Steel  Company.  This  machine  dumps  the  coal  into  a  large  bin,  from 
which  an  underground  belt  conveyor  .takes  it  across  a  tunnel  to  the 
foot  of  another  long  conveyor,  which  carries  it  up  into  large  receiving  bins. 

Electric  power  is  used  for  operation.  The  motor  equipment  con- 
sists of  two  80  horsepower  railway  type  motors  for  the  car  tipple 
mechanism,  and  one  130  horsepower  open  type  motor  for  the  mule 
car  haulage.  The  apron  of  the  machine  is  built  with  extra  heavy 
plates  so  that  pig  iron  can  be  dumped  over  it  when  desired.  As  pig 
iron  will  leave  the  cars  at  a  much  less  angle  than  coal  will  flow  it  can 
readily  be  received  into  a  separate  bin. 
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The  modern  dipper  dredge  is  simply  an  evolution  of  the  primi- 
tive machine  shown  in  Fig.  5.  There  has  been  a  gradual  development 
in  this  line  for  the  last  century,  and  practically  all  of  the  improve- 
ments in  this  type  of  machine  have  been  made  in  the  United  States. 

Primitive  Development.  The  first  designers  of  dredging  machin- 
ery dimply  attempted  to  imitate  the  movements  of  a  hand  operated 
shovel  or  spade.  By  referenc  to  Fig.  5  it  will  be  seen  that  the  move- 
ments of  the  shovel  in  this  machine  are  quite  similar  to  the  move- 
ments of  an  ordinary  spade.  There  is  a  long  period  of  development 
between  the  crude  shovels  of  the  first  machines  and  the  huge  dippers 
of  the  modern  dredges.  Nevertheless,  the  development  was  a  logical 
one,  and  the  modern  dipper  dredge  is  the  result  of  the  combined 
eflPorts  of  many  designers  working  under  many  conditions  and  at  dif- 
ferent periods.    Several  of  the  early  designers  also  attempted  to  utilize 


Fig.  6 

the  flow  of  the  current  in  order  to  operate  their  machines.  One  of 
the  early  dredges  operated  in  New  Zealand  was  anchored  in  the 
middle  of  the  stream  and  the  dredging  machinery  was  driven  by  two 
huge  paddle  wheels  placed  on  either  side  of  the  boat.  The  same  idea 
of  utilizing  the  flow  of  water  is  manifested  in  the  design  on  Figure  6. 
Early  Types.  One  of  the  earliest  types  of  dredging  machines  is 
illustrated  in  Fig.  5.  A  is  a  large  shovel  which  is  dragged  along  the 
bottom  of  the  stream  by  means  of  the  rope  B  and  wheel  C.  D  is  a 
rope  for  raising  the  shovel  up  to  the  top  of  the  barge  floor  so  that  the 
contents  of  the  shovel  may  be  dumped.  An  interesting  feature  in 
connection  with  the  machine  just  illustrated  is  that  a  machine  identical 
in  principle  and  almost  in  every  detail  of  construction  is  now  in  oper- 
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ation  on  the  Ivdell  River,  Russia.  The  Russian  machine  is  used  for 
dredging  gold  from  the  gold-bearing  sand  from  the  bottom  of  the 
river  bed. 

The  machine  shown  in  Fig.  6  is  somewhat  unique  in  construc- 
tion and  was  in  use  over  thirty  years.  It  consists  essentially  of  two 
wings  A,  pivoted  on  the  back  of  the  barge  B.  At  the  back  of  the 
barge  is  a  scraper  C,  which  may  be  raised  and  lowered  by  a  rack  and 
pinion  movement  on  the  barge  deck.  The  wings  A  may  be  drawn  in 
or  allowed  to  swing  out  toward  the  bank,  by  means  of  the  ropes  D. 
The  operation  of  the  machine  is  as  follows:  It  can  be  used  only  in 
very  shallow  water,  and  is  taken  up-stream  a  certain  distance.  The 
wings  A  are  then  allowed  to  spread  out  so  they  reach  the  two  adja- 
cent banks.  In  this  way  a  temporary  dam  is  formed  across  the  stream, 
and  this  causes  the  water  behind  A  and  B  to  rise.  This  produces  a 
certain  hydraulic  head  which  will  force  the  machine  down  stream. 
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Just  as  soon  as  the  machine  begins  to  move  the  scraper  C  is  lowered 
and  begins  to  gather  up  the  sediment  on  the  bottom  of  the  stream 
bed.  The  entire  machine  then  moves  down  to  the  mouth  of  the 
stream,  where  the  dredged  material  is  deposited.  This  particular 
machine  was  used  for  dredging  the  stream  to  the  distance  of  five 
miles,  and  when  first  used  the  water  was  but  12  inches  deep.  Over  4 
feet  of  silt  was  removed  at  the  bottom  of  the  stream  by  the  use  of 
the  machine  in  question,  and  about  the  same  time  that  this  machme 
was  in  operation  another  one  somewhat  similar  to  it  but  consisting 
of  two  boats  capable  of  spanning  a  stream  16  ft.  wide  was  used  for 
similar  work.  The  field  of  usefulness  of  a  machine  of  this  type  is,  of 
course,  very  limited,  but  nevertheless  it  represents  an  interesting 
phase  of  the  development  of  the  modern  dredging  industry. 

First  Steam  Dredge.  The  first  steam  dredge  which  was  built  in 
1796  was  equipped  with  a  4  horsepower  beam  engine  designed  by 
James  Watt.  The  machinery  was  placed  on  a  flat  bottom  boat  20  ft. 
wide,  60-ft.  long,  6-ft.  deep  and  drawing  approximately  4-ft.  of  water. 
The  excavating  mechanism  consisted  of  four  spoons  placed  on  an  end- 
less chain.  These  spoons  were  made  up  of  an  iron  frame  which  did  the 
cutting,  and  an  oxhide  sack  behind  the  frame,  into  which  the  material 
was  deposited  and  then  carried  up  to  the  place  of  discharge.  Each 
spoon  had  a  carrying  capacity  of  approximately  one  ton  of  dirt.  There 
is  a  long  gap  between  this  first  machine  and  the  modern  steam  dredge 
now  in  operation,  but  notwithstanding  this  fact,  this  first  machine  em- 
bodied practically  all  of  the  essential  principles  that  are  in  use  at  the 
present  time,  the  only  improvements  being  in  perfecting  the  mechan- 
ism and  making  the  machines  heavier. 

{To  be  continued,^ 


Inter-Factory  Comraunication. 

IV- CRANES. 
By  O.  M.  Becker. 

USEFUL  as  it  is,  the  overhead  trolley,  or  traveling  hoist,  as  it  is 
called  when  applied  to  heavy  loads,  has  its  limitations.  For 
loads  up  to  about  six  tons,  there  is  usually  no  especial  difficulty 
in  hanging  suitable  tracks ;  and  indeed  there  are  installations  which 
handle  load^  of  ten  tons  or  more,  generally  however  where  it  is  not 
nccc>sary  to  depend  upon  ceiling  or  roof  beams  for  supj)orting  the 
track>.  L'sually  it  is  best  not  to  attempt  to  handle  such  heavy  loads 
regularly  on  trolley  tracks. 

The  trolley  likewise  has  the  disadvantage  of  serving  only  that 
p*>rti(>n  of  the  floor  space  directly  beneath  the  tracks.  Where  com- 
paratively light  loads  are  handled,  and  it  is  desirable  to  reach  prac- 
tically the  whole  floor  surface,  it  is  of  course  possible  to  hang  any 
required  amount  of  trackage.  For  heavy  work  however  this  is  not 
practicable;  and  it  is  better  to  install  the  traveling  crane,  as  well  for 
it.s  greater  range  of  service  as  for  its  practically  unlimited  load  capac- 
ity. This  type  of  conveyor,  like  most  of  the  others  now  so  common, 
i>  of  comparatively  recent  origin,  the  first  power  traveling  crane  hav- 
ing been  designed  scarcely  twenty-five  years  ago.  From  that  crude 
affair  actuated  by  a  rope  and  rope  wheel,  to  the  present  highly  devel- 
o|>cd  electric  crane  is  not  really  so  far  a  cry  as  might  appear.  Since 
the  application  of  electricity  to  the  powering  of  travelers,  which  oc- 
curred within  a  few  years  of  the  first  appearance  of  the  type,  the  de- 
velopment has  been  almost  wholly  in  the  perfection  of  design  and 
increased  capacity.  Aside  from  the  substitution  of  improved  hoisting 
devices  for  the  heavy  winches  first  used,  the  hand  traveler,  for  which 
there  is  still  occasional  place,  is  essentially  unchanged. 

The  traveling  crane,  combining  as  it  does  the  vertical  movement 
with  movement  at  right  angles  as  well  as  parallel  to  its  axis,  makes  it 
p-*Nsiblc  to  serve  not  only  every  inch  of  floor  surface  beneath  the 
crane  ways,  but  also  ever>'  point  between  the  floors  and  the  ways; 
an«l  makes  this  type  of  conveyor  essential  to  such  places  as  heavy 
fi^undrics  and  erecting  shops,  and  almost  essential  in  heavy  machine 
shops  and  packing  or  shipping  rooms. 
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The  customary  method  of  handling  pie  iron.  The  foundry  supplied  from  this  yard  melts  an  averaj 
of  200  tons  daily,    Consider  what  a  crane  and  lifting  magnet  would  do  in  this  case. 
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than  the  one)  is  spanned  by  a  crane  bridge  of  suitable  capacity,  serving 
the  whole  bay;  or  if  the  shop  be  large  and  one  crane  insufficient  for 
the  work  required,  several  bridges.     It  is  not  now  uncommon  either 


The  overhead  traveling^  crane  ways  extended  through  the  end  of  the  building  and  into  the  yard 
Jeansville  Iron  Works,  Jeansville,  Pa. 


A  small  portable  truck  crane  useful  about  a  machine  shop.    Hand  operated. 
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The  walking  jib  crane  is  a  recent  development,  making  it  possible  to  give  traveling  crane  service 
parts  of  shops  not  accessible  to  other  forms  of  cranes. 

in  this  way  with  every  part  of  a  factory,  by  adapting  the  trolley  sy 
tern  to  the  carrying  of  trucks  or  trolleys  similar  to  those  in  use  upc 
the  cranes.  Of  course  this  could  not  be  done  in  the  case  of  cranes 
large  capacity ;  but  even  here  the  trolley  tracks  can  be  placed  so  th 
loads  suited  to  their  capacity  can  be  transferred  directly  to  them  f 
transport  beyond  the  range  of  the  cranes. 

This  matter  of  correlating  the  various  systems  of  transport  in 
plant  means  much  to  its  general  efficiency,  and  it  is  important  th 
all  these  agencies  be  so  adjjusted  that  each  takes  up  just  that  class 
transporting  to  which  it  is  best  adapted,  at  the  points  where  sor 
other  mode  of  handling  ceases  to  be  the  most  efficient.  It  seei 
scarcely  necessary  to  point  out  therefore  the  need  for  running  i 
dustrial  and  standard  gage  tracks  to  points  accessible  to  the  trav 
ing  cranes,  and  for  supplementing  each  of  these  agencies  with  su 
others  as  may  add  to  the  total  efficiency.  In  some  shops,  for  exanip 
the  traveling  crane  is  most  efficient  when  used  to  carry  material 
the  required  place,  the  work  of  handling  at  that  point  or  while  und< 
going  a  particular  process  being  performed  by  some  supplements 
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One  of  the  biggest  cranes  ever  built.     "The  Hercules,"  at  yards  of  the  Newport  News  Shipbuildi 
&  Drydock  Co.,  Newport  News,  Va. 


The  jib  crane  mounted  on  a  portable  platform  or  truck  base  al 
has  a  wide  range  of  applications.  Its  usefulness  in  connection  wi 
the  railway  tracks  (industrial  as  well  as  standard  gage)  has  be< 
pointed  out.  Of  course  jibs  and  pillar  cranes  of  this  type  are  limit< 
to  the  vicinity  of  these  tratks;  and  it  is  often  desirable  to  have 
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The  travelinjir  wall  crane  is  an  innovation  somewhat  resembling  the  jib  crane,  having  the  gi 
advantage  of  mobility.  It  is  of  course  to  be  used  chiefly  as  an  auxiliary  to  the  overhead  travel 
crane,  and  its  advantages  are  easily  seen  by  reference  to  the  illustration. 

making  it  possible  to  reach  points  beyond  the  premises,  or  over  whi 
it  would  not  be  convenient  to  provide  traveling  ways,  this  type  of  < 
tension  crane  permits  the  use  of  a  lighter,  or  rather  of  a  shorter  brie 
span.  Obviously  the  peculiar  field  for  this  type  of  crane  is  the  ya 
It  is  quite  possible  however  to  so  design  the  building  and  crane 
not  only  to  make  it  available  for  inside  use,  but  very  desirable  for 
tension  into  the  side  bays,  in  this  way  obviating  in  some  cases 
need  for  supplemental  travelers  in  the  bays. 

^Within  buildings  and  in  small  yards  the  erection  of  ways  for  o\ 
head  travelers  presents  no  especial  difficulties ;  and  the  spans  can 
more  or  less  suited  to  the  needs  of  the  crane  service — or  rather 
crane  bridges  can  be  designed  to  meet  the  requirements  of  span 
weight  to  be  carried.     In  large  yards,  say  lumber,  steel  storag^e, 
sometimes  coal  storage,  the  supports  for  overhead  travelers    \vc 
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The  locomotive  crane  is  almost  indispensable.    As  here  illustrated  it  is  equipped  with  a   mag 

lift,  for  handling  pig  iron. 


ber,  which  would  be  its  chief  use  in  such  a  place.  For  handling  c 
and  the  like,  the  locomotive  crane  equipped  with  grab  buckets 
about  the  best  combination  available. 

It  goes  without  saying,  almost,  that  no  crane  is  complete  un 
equipped  with  a  suitable  hoisting  device,  for  this  is  indeed  an  intej 
part,  and  in  the  case  of  the  simpler  jib  and  similar  cranes,  almost 
whole  of  the  crane.  The  hand  tackle  or  drum,  air  lift,  and  elec 
hoist  each  have  particular  spheres  of  usefulness.  The  drum  reel 
hand  crank  hoist,  even  for  comparatively  light  work,  is  obsolete. 


^1  ^S^  ^^^^V^^^^l 
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Except  for  handling  loose  material  like  earth  and  coal,  there 
5ecms  to  have  been  until  very  recently  almost  no  progress  in  the  de- 
velopment of  devices  for  efficiently  slinging  or  otherwise  holding 
material  in  transport  by  cranes.  Grab  buckets  and  the  like  containers, 
for  homogeneous  materials,  arc  so  well  known  and  so  highly  devel- 
oped as  to  need  little  notice  here. 

Grab  hooks  and  similar  devices  for  quickly  and  securely  getting 
hold  of  boxed  or  crated  materials  and  things  of  irregular  form,  how- 
ever, are  almost  unknown.  It  is  still  customary  to  make  use  of  rope 
or  chain  slings,  or  other  clumsy  methods  of  similar  purpose,  in  hand- 
ling materials  of  this  kind.  There  may  be  some  good  reason  for  this ; 
but  it  would  seem  that  better  appliances  could  be  devised.  This  has 
been  done  so  far  as  iron  and  steel  in  bulk  is  concerned,  by  an  adapta- 
tion of  the  electro-magnet  to  the  purpose.  There  is  no  comparison  in 
the  efficiency  of  this  method  and  the  use  of  laborers  in,  say.  the 
handling  of  pig  iron  or  structural  steel. 

The  magnetic  lift  makes  it  possible  to  handle  all  kinds  of  iron 
and  steel,  including  scrap,  with  something  approaching  efficiency. 
Even  heavy  machinery  can  be  picked  up  by  the  mere  turning  of  a 
>witch.  Some  of  these  magnets  are  so  delicately  adjusted  that  they 
arc  used  in  sheet  mills  and  other  shops  requiring  the  handling  of 
large  sheets,  for  picking  up  a  large  number  and  distributing  them  as 
re<juired,  dropping  one  at  a  time  at  the  desired  spot.  This  is  done  by 
suddenly  turning  off  the  current  and  quickly  switching  it  on  again 
before  any  but  the  lower  sheet  have  gotten  beyond  the  attractive  in- 
fluence of  the  magnet. 


New  York  to  San  Francisco  by  Water. 

By  R.  A.  P. 

THERE  are  several  routes  by  which  this  may  be  accomplished  ;  the 
most  common  one,  by  way  of  Cape  Horn,  is  soon  to  be  rivaled  by 
means  of  the  Panama  Canal.  Now  there  are  a  line  of  steamers 
plying  between  New  \ork  and  Colon  and  i^anama  and  San  Francisco 
that  make  the  trip  seem  nearly  all  by  water,  for  the  40  miles  across  the 
Isthmus  is  only  3  or  4  hours'  duration.  It  is  a  trip  well  worth  the  time 
and  very  cheap  in  price  and  it  affords  an  opportunity  to  view  one  of  the 
greatest  feats  of  engineering  in  this  decade. 

Taking  a  ship  at  New  York  of  the  Royal  Mail  Steam  Packet  Co. 
which  touches  several  ports  before  reaching  Colon,  we  proceed  to 
Colon.  The  traveler  may  stop  over  at  Kingston,  Jamaica  and  take  a  trip 
to  Cuba,  but  when  continuing  on  the  saane  boat  he  only  has  about  two 
days  at  the  former  place.  In  that  time  much  can  be  seen  by  getting  a 
carriage  and  guide  at  $5.00  from  8  o'clock  A.  M.  until  8:30  P.  M.,  and 
in  that  time  cover  considerable  ground.  This  Steamship  Company  has  a 
good  set  of  seaworthy  boats  and  treatment  on  board  is  fine.  This  boat 
touches  at  Limon,  a  port  of  Costa  Rica,  and  our  first  illustration  is  of  a 
street,  in  this  city,  along  one  of  the  beautiful  parks. 


Making  a  landing  in  a  high  wind. 
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The  headquarters  of  the  I«abor  Department. 


The  "dry  wcaiher"  houses.    Screen  sides  but  not  protected  from  rain. 
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in  a  vast  excavation  work  the  tracks  often  have  to  be  shifted  to  follow 
the  terraces.  Consequently  they  could  neither  be  well  fixed,  nor  well 
ballasted,  nor  well  drained.  These  necessities,  combined  with  the  brusque 
and  violent  tropical  rain,  the  bad  quality  of  the  workmanship  in  that 
country  where  depression  and  fever  were  rife,  and  the  clayish  and  slip- 
pery nature  of  the  soil  of  the  isthmus,  ended  in  running  off  the  rail,  in 
accidents  which  occurred  over  and  over  again,  and  which  were  the  great, 
the  only  and  the  essential  difficulties  of  the  excavation  of  the  Panama 
Canal.  Yet  all  the  Commissions  admitted  as  implicit  truth,  as  an  axiom 
that  the  canal  would  be  excavated  dry.  They  then  discussed  the  maxi- 
mum and  minimum  form  compatible  with  the  mode  of  execution  from 
the  sea  level  canal  closed  by  tidal  locks  on  the  Pacific  side  to  the  lock 
canal  with  a  summit  level,  more  or  less  high,  in  the  center  of  the  isthmus. 
Now  that  particular  mode  of  execution  is  not  the  only  one  as  the  various 
commissions  had  thought.  The  excavation,  transportation,  and  dumping 
might  be  affected  in  the  dry,  on  rails,  but  it  might  also  be  affected  on 
water.     The  excavation  in  the  dry  is  not  the  only  mode  of  excavating — 


Portion  of  harbor  crane  built  by  VVellman-Seaver  Morgan  Co  .  Cleveland.  O. 
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Negro  quarters  with  pUnk  walk. 


Discarded  locomoliTea  and  tupplies  left  bjlhc  French. 
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An  old  crane  still  used  and  in  good  condition.    The  workmanship  on  this  crane  was  very  high  class 

it  was  also  the  worse,  the  more  expensive  and  the  poorer  one.  The  de- 
fects which  existed  in  temperate  regions  increased  in  incredible  propor- 
tions under  the  climatological  conditions  of  the  Panama  isthmus. 

With  the  excavation  by  floating  dredges,  transportation  by  barges 
and  dumping  in  deep  water,  all  the  isthmus  difficulties  would  vanish  as 
if  they  had  been  touched  by  a  magician's  hand. 

Thus  there  would  be  no  more  need  of  an  enormous  army  of  work- 
men, changing  every  minute  some  of  the  tracks,  in  order  to  follow  the 
progress  of  the  earthwork.  No  more  need  for  the  ceaseless  care  to  be 
taken  with  the  movable  tracks,  which  had  necessarily  poor  foundations 
and  could  not  be  disposed  for  supporting  any  heavy  traffic.  No  more 
need  for  struggling  against  the  sudden  tropical  floods,  which  brought 
down  on  the  tracks  the  mud  torn  up  from  the  slopes  of  the  cut,  sub- 
merged them,  ruined  their  foundations  or  buried  them.  No  more  need 
of  stopping  a  series  of  steam  shovels  for  the  frequent  runnings  off  the 
rails,  which  these  unavoidable  conditions  of  the  soil  and  climate  brought 
about  constantly,  blocking  for  whole  days  communication  between  the 
points  of  loading  and  points  of  unloading.     No  more  need  to  struggle 
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This  is  an  illustration  of  one  of  a  lot  of  eight  cranes  built  by  the  Shaw  Electric  Crane  Co  .Muskegon, 
Mich.,  for  the  Panama  Railroad  Co.  They  are  used  for  handling  miscellaneous  freight  at  the 
I«aboca  Wharf,  which  is  the  Pacific  terminus  of  the  railroad.  The  ooom  is  80  feet  long,  and  the 
tower  stands  62  feet  above  the  track. 

put  to  use  at  several  points  since  the  water  would  .spread  some  and  allow 
several  machines  to  work  close  together.  There  are  several  types  of 
machines  that  could  be  used,  and  the  materials  excavated  carried  any 
distance  required,  even  to  being  dumped  at  sea. 

It  could  rain  and  rain,  no  work  need  stop  on  that  account  if  the 
engineers  were  protected,  and  this  they  would  have  to  do  to  secure  the 
greatest  efficiency. 

Thus   it   will   be  seen   that  dredges  of  the  many   types  could   be 


A  BfttiTC  milt  ftod  brick  lUck  ftloog  the  route  of  the  cmnftl. 


Om  oI  Um  C  ft  ri>lic»  ritrT>l 
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employed  without  any  drawback.  As  a  matter  of  fact,  dredges  with 
buckets  of  one  cubic  yard  were  at  present  in  use.  As  there  were  fifteeen 
passing  per  minute  they  were  capable  of  bringing  up  from  the  bottom 
more  than  22,000  cubic  yards  in  a  day  of  24  hours.  Making  a  very  liberal 
allowance  for  stoppages  and  other  causes  of  diminution  of  work,  the  most 
pessimistic  of  dredges  would  not  figure  for  one  of  these  instruments  on 
an  effective  yielding  of  less  than  7,000  cubic  yards  measured  in  the  exca- 
vation. And  dredges  of  that  capacity  were  not  the  most  powerful  ones. 
These  figures  may  seem  small,  but  there  are  dredges  in  Great  Britain 
which  had  buckets  of  about  2  cubic  yards,  that  was,  which  could  give  a 
useful  and  practical  yield  of  14,000  cubic  yards  per  day,  in  the  most 
unfavorable  circumstances.  With  the  transport  by  water  a  barge  could 
easily  carry  2,000  tons  of  material,  that  was  about  1,000  cubic  yards  of 
the  heaviest  ground  measured  in  the  excavation,  and  even  more.  The 
number  of  hands  on  board  a  dredge  doing  this  enormous  work  would  be 
fifteen  men  if  it  was  a  steam  dredge,  and  ten  men  if  it  were  worked  by 


A  hand  power  crane  in  the  foreground.    In  the  backint>und  a  locomotive  crane  of  the  Browning 
Enfirineering  Co.,  Cleveland,  Ohio,  U.  S.  A.,  loading  machinery  to  be  taken  to  another  shop. 
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makes  a  turn  and  runs  almost  directly 
southeast  to  the  city  of  Panama  which  is 
on  the  northwest  part  of  the  Bay  of 
Panama,  a  branch  of  the  Pacific  Ocean. 

Coming  from  the  United  States  one 
is  usually  somewhat  twisted  with  regard 
to  directions  and  it  is  hard  to  believe  that 
the  sun  can  be  seen  rising  over  a  body  of 
water  which  we  have  always  associated 
with  the  West  and  the  setting  of  the  sun. 
However,  a  reference  to  the  accompany- 
ing illustration  will  soon  straighten  one 
out. 

Major  Geo.  W.  Goethals  now  has 
charge  of  the  canal  work  and  with  a 
number  of  able  assistants  from  the  Engi- 
neer Corps  is  carrying  it  on  in  a  most 
satisfactory  manner.  It  is  generally  con- 
ceded by  these  men,  and  by  many  others 
who  are  in  a  position  to  know,  regard- 
less of  what  knockers  and  muckrakers 
have  to  say,  that  1915  will  see  the  com- 
pletion of  the  greatest  engineering  feat 
of  the  age. 

The  trip  up  the  Pacific  Ocean  is 
from  19  to  27  days,  depending  on  the 
boat  and  the  weather,  the  distance  being 
about  3,400  miles.    Many  stops  are  made, 

the  greatest  distance  at  sea  at  one  time 
Map  of  the  isthmus  of  Panama.*  j^  g^^  ^jj^^  ^^  ^^^  ^^^^^  ^j  Lower  Cali- 

fornia.    At  these  stops  are  at  least  one  country  each  north  of  Panama 
which  are  all  Spanish. 

As  we  steamed  into  the  bay  at  San  Francisco  we  faced  a  view  similar 
to  another  one  on  our  route,  that  at  Kingston,  Jamaica,  for  both  are 
recovering  from  loss  by  earthquake. 

♦  By  courtesy  of  "Yellow  Strand."  St.  I^ouis,  Mo. 
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Wire  rope  should  not  be  considered  as  a  means  of  transmitting 
ix)wer  in  the  place  of  belting  or  fibre  rope,  except  in  extreme  cases,  such 
as  rolling  mill  hot  beds  or  similar  work,  as  in  case  if  the  installation  re- 
quired, is  too  long  for  belting,  then  fibre  rope  should  be  used,  and  if  too 
long  for  the  latter,  electricity  will  be  found  far  more  efficient  in  the  long 
run,  although  the  first  cost  for  the  installation  may  be  much  greater. 

There  is  no  valid  reason  why  a  wire  rope  should  be  made  or  used 
with  a  steel  center.  It  is  commonly  presumed  that  a  rope  made  in  this 
manner  is  of  a  higher  ultimate  strength,  but  such  is  not  the  case  to  any 
appreciable  extent,  and  even  if  so  its  wearing  qualities  are  seriously  in- 
terfered with  because  of  the  comparatively  highly  increased  rigidity,  and 
if  being  considered  as  a  standing  rope,  for  light  suspension  bridge  work, 
it  will  be  better  practice  to  purchase  the  ordinary  rope  strong  enough 
for  the  purpose,  then  the  purchaser  will  not  be  misled. 

As  before  remarked,  a  piece  of  wire  rope  that  shows  a  uniform 
abrasion  of  all  the  crown  wires  signifies  ideal  conditions,  and  this  is  one 
that  only  happens  in  isolated  cases,  and  when  such  is  apparent,  to  prevent 
accidents,  it  is  necessary  to  note  carefully  the  visible  wear,  as  this  is  of 
the  utmost  importance  in  determining  the  probable  remaining  life  of  it, 
always  bearing  in  mind  that  the  rope  is  not  any  stronger  than  its  weakest 
point ;  therefore,  this  is  the  one  that  must  be  carefully  looked  for,  and  if 
found,  closely  watched ;  and  further,  in  this  connection,  if  the  rope  is  of 
a  standard  type,  i.  e.,  six  strands  with  a  hemp  core,  there  is  no  necessity 
for  an  internal  examination,  as  the  defects,  if  any,  will  in  all  instances 
appear  on  the  outside  wires  of  the  rope. 

It  seems  remarkable  that  there  are  comparatively  so  few  handy  men 
that  are  capable  of  splicing  wire  rope  satisfactorily,  in  view  of  the  fact 
that  it  is  so  generally  used,  and  also  that  so  much  can  be  saved  by  this 
means.  It  is  possible  that  this  is  due  to  an  element  of  fear  on  the  part 
of  some  one  that  the  first  attempt  may  prove  a  failure.  The  manufac- 
turers, some  of  them  at  least,  have  certainly  done  their  part  towards  this 
end,  and  in  this  connection  it  may  not  be  misleading  to  say  that  common 
sense  coupled  with  good  judgment  ought  to  help  out  anyone  that  is  de- 
sirous of  accomplishing  this  end.  The  following  tools,  being  the  prin- 
cipal ones  that  are  necessary,  are  mentioned:  two  steel  marlin  spikes  of 
a  quality  of  steel  that  can  be  tempered.  They  should  be  about  14  to  16  in. 
long  and  one  inch  thick  for  a  little  more  than  one-half  of  their  length, 
thence  tapered  very  gradually  to  a  point,  polished  and  then  hardened,  the 
temper  being  drawn  to  about  the  same  degre  as  for  a  spring,  and  with  a 
view  of  assisting  the  matter  further,  it  may  be  suggested  that  the  first 
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the  load  is  hauled  still  nearer  the  support  the  angle  will  be  more  severe. 
A  reference  to  Fig.  2  shows  the  angle  of  a  2^  dia.  plow  steel  cable  under 
exactly  the  same  conditions  as  to  load  and  span,  but  under  the  proper 
tension  to  handle  the  work  laid  out  for  it  without  being  overloaded,  and 
this  matter  is  brought  to  the  readers'  attention  in  this  connection  with  a 
view  of  showing  what  may  cause  premature  fatigue  of  a  cable  for  this 
purpose. 


There  is  another  matter  that  can  be  brought  to  the  readers'  atten- 
tion relative  to  cables  for  cableways,  which  is  the  following:  There  is 
usually  a  fixed  point  for  discharging  the  load,  and  if  so,  this  is  a  serious 
one  and  will  rapidly  cause  destruction  of  the  cable,  as  are  also  those  parts 
of  same  over  the  saddles,  of  supports,  on  towers,  and  relief  can  be  pro- 
vided for  this  feature  if  the  purchaser  will,  in  arranging  for  the  cable- 
way,  buy  a  few  extra  feet  in  length,  so  that  after  the  plant  has  been  in 
operation  time  enough  for  the  cable  to  show  signs  of  wear  at  the  dis- 


charge  point,  then  this  position,  and  of  course  those  over  the  saddles  of 
supports,  can  be  changed  by  slacking  off  a  few  feet  at  one  end  and  tak- 
ing in  at  the  other.  This,  it  will  be  noted,  provides  new  actual  working 
positions  for  the  cable,  and  just  exactly  where  they  are  most  required, 
because,  as  a  matter  of  fact,  if  it  is  used  until  it  finally  breaks  the  fracture 
always  takes  place  at  one  of  these  points. 

It  is  of  importance,  as  before  mentioned,  that  sheave  wheels  of  as 
larcfe  a  diameter  as  is  possible  be  used,  and  that  their  grooves  should  be 
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nia<lc  to  fit  the  diameter  of  the  rope  to  be  used,  and  if  the  wheels  com- 
mence to  cut  in  the  grooves  they  should  be  removed  and  either  re-turned 
in  the  j^K>ve  or  discarded.  Mild  cast  steel  sheaves  are  far  superior  to 
cast  iron  for  this  puqxise,  and  will  amply  repay  for  their  cost  in  the 
n>jH*  saved. 

Referring  to  hoisting  or  winding  drums,  the  life  of  the  roj)e  can  be 
prolongetl  if  they  are  scored  to  fit  the  diameter  of  the  rope  to  be  used, 
providc<l.  however,  the  drum  is  large  enough  to  carry  the  requisite  len^j^th 
of  ro|)e  required  for  the  purpose  without  overwinding,  but  if  not  large 
enough  there  is  no  necessity  for  scoring,  and  the  customer  will  have  to 
put  up  with  the  consequences  which  in  very  many  instances  are  unfortu- 
nately unavoidable,  as  on  tail  rope  haulages  for  mining  and  other  pur- 
p-i^s. 


Who's 
Right? 


The  particular  storm  center  around  which 
has  raged  the  fiercest  of  all  the  technical  con- 
troversies of  the  Panama  Canal,  is  to  be  found 
at  the  Gatun  dam  and  locks; 
and,  of  all  the  questions  de- 
bated in  this  connection,  per- 
haps the  most  important  is  that  of  the  char- 
acter of  the  rock  underlying  the  site  of  the 
locks.  The  opponents  of  the  high-level  canal, 
and  notably  Mr.  Lindon  W.  Bates,  have  bit- 
terly opposed  the  creation  of  the  Gatun  Lake, 
nainly  on  the  ground  that  the  character  of 
the  whole  underlying  ground  throughout  the 
7,000  or  8,000  feet  covered  by  the  dam  and 
locks  was  unsuitable,  either  to  carry  the  heavy 
superincumbent  load  of  the  structures,  or  to 
resist,  the  tendency  of  the  impounded  waters 
to  break  through  by  extensive  seepage  through 
the  subsoil.  Mr.  Bates  has  claimed,  moreover, 
that  the  hill  which  has  been  chosen  for  the 
site  of  the  locks  does  not  present  a  sufficient 
length,  measured  along  the  axis  of  the  locks, 
to  contain  the  whole  structure  from  entrance 
to  entrance. 

For  many  months  past  an  extensive  series 
of  borings  has  been  made  at  the  site,  and 
several  test-pits  have  been  sunk  to  the  full 
depth  of  the  lowest  lock  foundation,  the  latter 
being  constructed  of  sufficient  size  to  allow  the 
engineers  to  descend  and  make  an  inspection 
of  the  successive  strata  of  ground  as  thus 
exposed  to  view.  Furthermore,  these  test-pits 
render  it  possible  to  excavate  the  material  in 
large  enough  masses  to  make  adequate  tests 
to  determine  the  bearing  power  of  the  rock 
and  its  permanence  when  exposed  to  the  at- 
mosphere. 

When  the  borings  and  test-pits  were  com- 
pleted, and  with  a  view  to  a  final  determination 
of  the  question,  a  special  committee  composed 
of  three  of  our   leading  hydraulic   engineers, 


Messrs.  Alfred  Noble,  chief  engineer  of  the 
East  River  tunnels  of  the  Pennsylvania  Rail- 
way Company;  Frederick  P.  Stearns,  of 
Wachusett  Dam  fame,  and  John  R.  Freeman, 
who  was  largely  responsible  for  the  adopted 
plans  of  the  new  Catskill  water  supply  of  this 
city,  went  to  the  Isthmus,  and  after  an  ex- 
haustive examination  have  reported  favorably 
to  the  Secretary  of  War.  Not  only  does  the 
report  remove  the  very  serious  doubts  which 
have  been  aroused  by  the  criticism  above  re- 
ferred to,  but  it  discloses  apparently  an  even 
better  condition  of  things  than  the  sponsors 
of  the  Gatun  dam  and  locks  had  supposed  to 
exist.  These  engineers,  individually,  entered 
each  of  the  test-pits,  the  deepest  of  which  was 
extended  to  a  depth  of  87.4  feet,  and  th'-y 
found  that  after  passing  through  a  few  feet  of 
overlying  clay,  the  pits  entered  a  rock  forma- 
tion and  continued  in  the  same  to  the  bottom. 
Timbering  was  required  only  in  the  overlying 
clay,  except  in  one  or  two  cases,  where  it  ex- 
tended for  a  few  feet  below  it;  but  from  the 
clay  down  to  the  bottom  of  the  pits  the  rock 
was  standing  well  in  the  vertical  walls,  and 
this  in  spite  of  the  blasting  which  is  required 
during  excavation. 

With  one  exception  the  rock  is  of  a  fine- 
grained, bluish-^ray,  argillaceous  sandstone 
character,  being,  in  fact,  the  same  material 
that  has  often  been  referred  to  as  indurated 
clay.  In  hardness  it  may  be  compared  with 
some  of  the  clay  shales;  but  it  is  massive 
rather  than  laminated.  The  exception  men- 
tioned was  a  conglomerate  rock  found  in  the 
lower  eight  feet  of  the  first  test  pit.  Ahhough 
a  small  amount  of  water  filtered  into  each  of 
the  pits,  in  no  case  was  the  quantity  large 
enough  to  be  of  practical  importance.  During 
the  visit  of  the  engineers,  a  test  of  the  sup- 
porting power  of  the  rock  was  made  by  load- 
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augurated  by  act  of  congress  is  extremely  un- 
certain, but  we  think  there  is  no  question  of 
its  accomplishment  within  a  few  decades.  The 
vast  interests  involved  and  the  character  of 
the  people  of  the  Mississippi  Valley  afford  a 
guarantee  that  this  magnificent  scheme  will 
be  persistently  pushed  to  completion. — Wash- 
ington Post. 


A  fund  of  $1,500,000  is  to  be  spent  in  fighting 
•'industrial  oppression*'  in  the  next  three  years 
-  .  was    called    for    by    President 

O  rewion  ^^  ^^^^^  ^^  ^^^  National 
^^  '      Association    of     Manufacturers 

at  their  annual  convention  in  this  city  today. 
President  Van  Cleave  appointed  a  committee 
of  thirty-five  manufacturers  to  find  a  way  to 
raise  the  money. 

President  Van  Cleave  then  delivered  his 
annual  address.  Mr.  Van  Cleave  announced 
his  plan  at  the  conclusion  of  his  annual  ad- 
dress, in  the  course  of  which  he  declared  the 
principles  of  the  association  to  maintain  the 
open  shop;  to  oppose  the  boycott,  limitation 
of  apprentices  and  limitation  of  output,  and 
to  oppose  dictation  by  labor  unions.  He  also 
declared  that  the  manufacturers  must  combat 
the  newer  issues  caused  by  the  determination 
of  labor  union  leaders  to  terrorize  the  Presi- 
dent, the  Congress,  judges  and  juries. 

President  Van  Cleave  added:  "We  want  to 
federate  the  manufacturers  of  this  country,  to 
effectively  fight  industrial  oppression.  The 
president  ought  to  have  fully  $500,000  a  year 
for  the  next  three  years.  We  should  cer- 
tainly provide  ways  and  means  to  finance  the 
association,  to  federate  the  monopolies  of  the 
country,  and  to  educate  our  manufacturers  to 
a  proper  sense  of  their  own  duty,  patriotism 
and  self-interests." 

President  Van  Cleave  then  appointed  a  com- 
mittee to  confer  with  him  as  to  ways  of  rais- 
ing money.  The  committee  includes  Wm.  B. 
Roper,  of  Virginia;  Ellison  A.  Smythe,  of 
South  Carolina;  D.  A.  Tompkins,  of  North 
Carolina. 

The  association  placed  itself  on  record  by 
the  adoption  of  a  report  submitted  by  the  com- 
mittee on  Interstate  Commerce,  opposing  any 
compulsory  reduction  in  the  rates  for  trans- 
portation of  passengers  by  railroads.  The 
committee  in  its  report  expressed  the  opinion 
that  any  such  reduction  would  be  accompanied 
ly  an  increase  in  freight  rates. 


•  A  bronze  tablet  bearing  resolutions  expres- 
sive of  the  association's  appreciation  of  the 
services  of  David  M.  Parry,  of  Indianapolis, 
former  president  of  the  organization,  was  un- 
veiled and  presented  to  Mr.  Parry. 

Mr.  Parry  then  read  a  paper  on  certain 
phases  of  various  problems  growing  out  of 
commercial  obligations.  He  said  that  not  only 
did  the  Constitution  of  the  United  States  per- 
mit the  organization  of  trusts,  but  the  per- 
sistence of  such  organizations  showed  that 
there  was  an  economic  demand  for  them. 

A  report  by  the  committee  on  merchant 
marine  was  read  by  its  chairman,  D.  A.  Tomp- 
kins, of  Charlotte,  N.  C.  It  recommended  that 
the  bill  of  Senator  Gallinger,  to  promote  the 
merchant  marine,  be  passed,  and  the  meeting 
at  once  passed  a  resolution  without  debate, 
favoring  the  action. 


There  is  a  big  field  for  endeavor  in  the 
problem  of  how  to  use  the  waste  of  the  world. 

The  Western  farmer  wastes  almost  as  much 

land  as  he  cultivates.  The  price 

Some  Day.       of  ^^'s  acres  requires  that   he 

must  cultivate  fewer  acres  with 

less  waste. 

There  is  a  great  waste  in  human  effort  be- 
cause "the  round  man  gets  in  the  square  hole," 
and  vice  versa.  A  better  system  of  education 
must  find  where  men  belong. 

In  a  thousand  ways  we  spoil  almost  as  much 
as  we  make. 

What  a  chance  for  the  inventor's  brain ! 

Some  day  the  mighty  force  of  the  tides, 
now  useless,  will  be  harnessed  and  the  power 
that  is  in  them  set  to  doing  the  work  of  men. 

Some  day  the  currents  of  air  that  wander 
idly  over  the  earth's  surface,  doing  no  task 
save  that  of  the  turning  of  a  few  wind  mills, 
will  be  tamed  into  submission  and  used. 

Some  day  the  heat  of  the  sun,  so  prodigally 
distributed,  will  be  made  la  warm  the  houses 
of  men. 

Some  day  the  resident  forces  of  electricity 
that  lie  latent  will  lift  many  a  burden  from  the 
shoulders  of  men  and  women  and  little  chil- 
dren. 

Some  day  all  these  great  forces  will  be 
stored  up  and  ready  to  be  released  at  the 
touch  of  a  button. 

These  powers  of  nature  overflow  in  wealth 
By  their  surplus  energy  they  give  hint  of  theii 
ability  and  their  desire  to  help  us  in  our  tasks 
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succeed.  It,  therefore,  seems  fair  to  assume 
that  a  little  sufficient  preliminary  precation  in 
acquiring  a  necessary  knowledge  of  the  prin- 
ciple that  assure  success,  the  percentage  of 
failures  could  be  greatly  reduced. 

There  was  started,  some  time  ago  in  Qeve- 
land  a  public  loan  company,  which  was 
financed  and  managed  by  prominent  men  so 
that  working  people  could  obtain  loans  at 
reasonable  rates  and  not  be  robbed  by  un- 
scrupulous lenders. 

Why  could  not  an  "Industrial  Promotion 
Bureau"  be  formed  by  persons  having  ample 
means  and  a  philanthropic  tendency?  This 
bureau  would  aid  young  men  to  gain  a  foot- 
hold in  business,  those  having  some  funds  of 
their  own  and  needing  a  little  more  to  make 
a  proper  start.  The  Bureau  could  have  a 
secretary  to  supervise  the  formation  of  the 
company  and  the  directing  of  the  office  work 
until  the  business  was  well  on  its  feet.  Interest 
could  be  charged  for  the  use  of  the  money  so 
in  the  end  that  amount  loaned  could  be  passed 
to  someone  else. 

It  is  the  worry  of  having  the  financial  end 
to  watch  that  hampers  many  men  of  rare 
ability  in  manufacturing  pursuits. 


So-called  fuel  saving  compounds  are  ex- 
ploited in  the  daily  press  with  increasing  fre- 
quency. For  years  these  mixtures  have  been 
brought  out  and  their  tests  ad- 
c  II "     vertised,    indicating   wonderful 

^  "*•  ^economy  by  increasing  the  effi- 

ciency of  the  coal  pile.  But  one  after  another 
they  have  dropped  out  of  sight.  Much  has 
been  written  and  printed  lately  concerning  such 
a  compound,  consisting  of  oxalic  acid,  common 
salt,  water  and  ashes.  Some  manufacturers 
and  other  owners  of  power  plants  have  be- 
come interested,  to  the  amusement  or  disgust 
of  chemists  and  engineers.  If  this  compound 
is  accomplishing  what  is  claimed  it  would  seem 
that  perpetual  motion,  or  its  equivalent,  has 
come  at  last.  A  compound  almost  devoid  of 
carbon  is  introduced  into  coal,  and  more  heat 
units  are  extracted  than  were  put  in.  It  does 
not  seem  to  be  a  case  of  producing  freer  com- 
bustion, for  the  fuel  is  said  to  endure  and  to 
maintain  a  boiler  pressure  much  longer  than 
if  coal  were  employed  under  ordinary  condi- 
tions. It  is  not  that  a  greater  per  cent  of  heat 
units  reach  the  engine  in  the  form  of  steam, 
but  that  there  are  more  heat  units  to  be  divided 
between  waste  and  applied  power. 


Water,  composed  of  hydrogen  and  oxygen, 
decomposes  when  subjected  to  sufficient  heat» 
as  when  mingled  with  coal,  and  the  hydrogen 
with  the  assistance  of  the  oxygen  will  bum. 
giving  out  heat  units.  But  even  under  theoret- 
ically perfect  conditions  the  burning  hydrogen 
will  produce  only  as  much  heat  as  was  re- 
quired in  the  decomposition  of  the  water.  If 
64,800  calories  were  demanded  of  the  coal  in 
separating  the  two  gases  then  the  hydrogen 
will  in  theory  give  out  just  64,800  calories, 
though  as  a  matter  of  practice  there  would  be 
material  loss  in  the  retrarsi'ormation. 

Much    the    same    general    condition    exists 
when   the  new  compound  is   introduced  int9 
the  fuel.    Neither  water  nor  common  salt  con- 
tains carbon.    The  ashes  have  a  slight  residue 
of  unconsumed  fuel;  the  remainder  is  unbum- 
able  mineral  salts,  no  more  valuable  for  fuel 
than   the   dust    from   a    stone   crusher.     The 
percentage   of  car'oon   in  oxalic  acid   is  very 
slight.     In  one  reported  test,  where  steam  is 
said  to  have  httw  maintained  in  a  boiler  for 
several  hours  with  an  eytremeiy  small  amount 
of  fuel,   plus   thz  compounl.   the  amount   of 
carbon  in  the  acid  was  no  p.rcater  than  that 
contained   in   a   niece   of  coal   the   size   of   a 
chestnut.     A    very    small    percentage    of    tie 
mixture  was  carbon.    The  nrc  must  have  con- 
verted the  chemicals  into  i?ases,  burned  those 
which  are  inflammable  and  increased  the  num- 
ber of  heat  units  in  the  process,  which,  as  In 
the  case  of  the   water,  is   in.possible,  a   loss 
ensuing  instead  of  a  gain.     It  is  stated   that 
clinkers  are  consumed.    The  chemist  answers, 
"What  of  it?"    The  amount  of  heat  required 
to  consume  the  carbon  remaining  in  a  clinker 
is   greater   than   the    heat   given   out   by    the 
clinker  in  the  process  of  its  combustion.     One 
practical  man  who  made  a  test  of  the   com- 
pound  under  a  power  boiler   ftates  that    his 
fire  was   slow   in   starting,  then  blazed    hotly 
and  brilliantly,  and  finally  quickly  died  down. 
The   clinkers   seem   to   have  burned,   but    the 
ashes    were    as    much    in    evidence    as     ever. 
Under  such  conditions  heat  which  should  have 
been  given  out  evenly  through  a  given  period 
may    have   been    generated    practically    all     at 
once.      The    fire   had    to    use    its    energies    in 
decomposing    the    chemicals;    then    the    gases 
blazed  fiercely,  with  highly  colored  effects  from 
the   sodium,   and   soon   died  away.     Common 
salt  added  to  a  hot  fire  seems  to  burn  freely ; 
yet    it   adds    no    heat,   but    rather   colors     the 

flames. 
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ritory,  Viscount  Hayashi  boldly  proclaimed 
Japan's  intention  to  wage  another  kind  of  war. 

"In  matters  of  navigation,  commerce  and 
trade,"  he  declared,  "we  are  bound  to  expand 
ourselves  in  foreign  countries,  and  will  take 
necessary  measures  in  the  encouragement  of 
the  same.  This  strife  is  that  of  peace  and 
virtue.  No  nation  or  people  is  without  this 
heavenly  endowed  right." 

So  far  as  the  navigation  of  the  Pacific  is 
concerned,  the  Japanese  have  already  made 
great  advances.  Aided  by  subsidies  and  other 
government  favors,  the  Japanese  steamship 
companies  have  taken  and  are  taking  much  of 
the  Pacific  trade  away  from  American  ships. 
Americans  of  long  and  extensive  experience 
in  navigation  declare  that  unless  American 
lines  are  aided  by  subsidies  they  must  go  to 
the  wall.  An  American  who  is  not  interested 
in  any  shipping  line,  but  who  has  for  years 
vast  experience  in  the  Pacific  trade,  told  me 
yesterday  that  the  case  is  nearly  hopeless. 

"I  don't  see  how  we  can  take  control  of  the 
carrying  trade  of  the  Pacific,"  he  said.  "The 
Japanese  are  crowding  us  out.  They  build 
and  equip  ships  more  cheaply  than  we  can, 
and  their  cost  of  maintenance  is  much  lower 
than  ours — to  say  nothing  of  the  direct  help 
given  by  the  government.  Unless  Congress 
shall  grant  generous  subsidies  our  days  on 
the  Pacific  are  numbered.  And  if  Japan  should 
go  to  war  at  any  time,  and  draw  off  her  ships 
in  the  Pacific  trade  for  use  as  transports,  etc., 
our  Far-Eastern  commerce  would  be  badly 
crippled." — Wm.  Inglis  in  Harper's  Weekly. 


greater  dimensions  and  enormously  greater 
weight  of  a  full-sized  railroad  train.  We 
should  be  prepared  to  find  that  the  weight  and 
power  of  the  gyroscopes  would  quickly  increase 
to  a  point  where  they  would  be  prohibitive. 
That  is  to  say,  the  apparatus  would  be  so 
bulky  and  heavy,  and  would  make  such  con- 
siderable demands  upon  the  available  power, 
as  to  render  the  construction  and  operation  of 
a  train  of  standard  size  commercially  imprac- 
ticable. 

From  a  study  of  the  illustrations  it  will  be 
seen  that  the  locomotive  consists  of  a  long, 
shallow  body,  carried  on  a  pair  of  two-wheeled 
motor  trucks,  one  at  each  end  of  the  car.  It 
is  driven  by  two  electric  motors,  mounted  one 
above  the  outer  wheel  of  each  truck,  the  power 
being  transmitted  by  gears  inclosed  in  gear 
cases,  one  on  each  side  of  the  driving  wheels. 
All  four  wheels  act  as  drivers,  power  being 
transmitted  to  the  inner  wheels  by  means  of 
outside  coupling  rods,  similar  to  those  used 
on  the  steam  locomotive.  The  gear  case  and 
motors  are  clearly  shown  in  the  photographs. 
At  each  end  of  the  car  and  mounted  centrally 
above  the  swiveling  trucks  is  a  pneumatic 
brake  cylinder,  and  above  each  cylinder  is 
mounted  a  hand-wheel,  which  engages  a 
threaded  extension  of  the  piston  rod,  and  is 
adapted  to  be  used  in  case  of  a  failure  of  the 
pneumatic  hrake.     In  the  model  shown,  there 


Were  it  not  for  the  fact  that  its  inventor 
bears  a  distinguished  name,  and  that  the  ex- 
ploitation of  the  device  occupied  two  hours  of 

^.     ^  the  time  of  the  last  meeting  of 

The  Brennan    ,,0      1   c     •  .     •     t      a 

the  Royal   Society  m  London, 

^  '^'       the    Brennan   gyroscopic   loco- 

motive would  deserve  no  further  notice  than 
is  usually  given  to  any  interesting  scientific 
toy.  At  the  present  writing,  indeed,  it  cannot 
be  regarded  as  having  demonstrated  its  prac- 
tical value,  at  least  as  applied  to  heavy  trains 
of  the  kind  that  are  now  running  on  the  rail- 
road systems  of  the  world.  The  model  loco- 
motive exhibited  before  the  Society  was  only 
six  feet  long,  and,  judging  from  the  illustra- 
tions, it  must  have  been  of  rather  light  con- 
struction.   It  is  not  safe  to  argue  that  because 

in   this   small   size   the   invention   is   operative.   The  gyrowropic  top  which  shows  the  principle  on  wHicb 
therefore  it  would  be  operative  if  built  to  the    Mr.  Brennan  keeps  his  monorail  car  balanced  on  one  li„e. 
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The  Breanan  Car,  balanced  by  means  of  its  g^yroscope.  traveling  along  a  wire  rope. 


in  order  to  insure  easy  climbing  of  the  more 
precipitous  ascents,  the  speed  is  only  seven 
miles  per  hour ;  but  this  factor  can  be  modified 
to  meet  any  conditions. 

The  evolution  of  this  invention  is  the  result 
of  some  thirty  years*  continual  experiments, 
though  the  present  model  railway  and  its 
equipment  has  been  completed  for  more  than 
two  years.  Publicity  of  the  invention  has  been 
delayed   in   deference   to   the   requests   of   the 


British  and  Indian  governments,  both  of  whicl 
have  financed  the  experiments  to  a  certain  ex 
tent.  It  is  possible  that  it  will  be  given  a  tria 
on  light  railroads  in  India,  where  railroa< 
construction,  owing  to  the  mountainous  natur 
of  the  country,  especially  in  the  northern  tern 
tories,  is  beset  with  numerous  engineering  dif 
ficulties  rendering  construction  highly  exper 
sive. — Scientific  American.  Photos  from  Scien 
tic  American  also. 
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awarded  the  Union  Iron  Works  Company,  of 
San  Francisco,  for  the  sum  of  $250,000.  Large 
as  this  sum  is  it  represents  only  a  small  part 
of  the  actual  loss  sustained  by  the  steamship 
company. 

For  every  day  the  giant  liner  remains  in  the 
dry  dock  it  costs  the  steamship  company  one 
thousand  dollars.  This  is  not  included  in  the 
contract  price  to  make  necessary  repairs.  It 
is  estimated  that  the  huge  vessel  will  be  in 
the  dry  dock  for  nearly  four  months. 

She  will  not  be  ready  to  again  enter  active 
commission  before  July,  and  will  have  been 
idle — earning  nothing  whatever  for  her  owners 
— for  over  eight  months.  This  alone  will  be 
a  heavy  loss. 

The  Union  Iron  Works  Company  have 
nearly  1,000  men  at  work  on  the  "Manchuria," 
and  everything  is  being  rushed  forward  with 
all  possible  haste.  The  total  length  of  the 
"Manchuria"  is  616  feet.  With  the  exception 
of  Jim  Hill's  monster  vessels,  the  Dakota  and 
Minnesota,  she  is  the  largest  freight  liner 
in  the  world.  The  Manchuria  cost  originally 
about  $2,000,000;  her  total  insurance  on  vessel 
and  cargo  (she  was  carrying  a  valuable  cargo 
for  the  Orient  when  she  stranded),  was  only 
$750,000. 

Even  after  coming  out  of  the  dry  dock,  a 


great  deal  of  work  will  be  necessary  before  the 
vessel  will  enter  active  service  again.  The 
purpose  of  the  company  is  to  make  this  giant 
liner  as  staunch  and  seaworthy  as  when  new. 
She  was  launched  about  three  years  ago. 

This  photo  shows  the  engineers  engaged  in 
placing  in  proper  position  one  of  the  ponderous 
tail  shafts  of  the  propeller.  The  Manchuria 
has  twin  screws,  as  may  be  seen.  The  total 
loss  to  the  company,  including  everything,  will 
approximate  $1,500,000. 


All  the  light  ships  on  the  Pacific  coast  are 
soon  to  be  equipped  with  the  new  system  of 
submarine  telephones,  by  the  use  of  which  it 
will  be  possible  for  the  men  on  the  lightships 
to  exchange  signals  with  incoming  steamers 
at  a  distance  of  from  10  to  15  miles. 

The  record  of  last  year's  Pacific  coast  ma- 
rine disasters  shows  that  the  greatest  danger 
of  mariners  is  attendant  upon  the  attempt  to 
make  port  in  a  heavy  fog.  Some  of  the  largest 
liners  plying  in  the  Pacific  are  included  in  the 
list  of  the  vessels  that  have  gone  aground. 

Recently,  a  contract  was  entered  into  be- 
tween the  United  States  Lighthouse  Board  and 
the  Submarine  Signal  Company,  of  Boston, 
for  the  early  equipment  of  all  the  light  ships 
on  the  Pacific  coast. 


Placing  tail  shafts  on  the  propellers  of  the  Manchuria. 
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ican-Hawaiian    Steamship    Company    on    the 
first  of  the  present  year. 

The  former  route  of  the  steamers  between 
San  Francisco  and  New  York  was  by  way  of 
the  Straits  of  Magellan,  but,  since  the  com- 
pletion of  the  railroad  by  the  Mexican  govern- 
ment, across  the  Tehauntepec  Isthmus,  a  dis- 
tance of  184  miles,  the  American-Hawaiian 
Steamship  Company  has  entered  into  a  con- 
tract with  the  Mexican  railroad  commencing 
January  i,  1907,  and  to  be  continued  until  the 
completion  of  the  Panama  Canal,  whereby  the 
freight  of  this  line  will  be  by  that  route.    The 


This  shows  the  big  "Mexican"  on  the  ways  just  a  few 
days  before  the  launching. 

line  will  ply  from  San  Francisco  and  Puget 
Sound  to  the  Hawaiian  Islands  and  then  to 
Salina  Cruz,  Tehauntepec,  the  terminus  of  the 
railroad  on  the  Pacific  side  of  Mexico. 

At  that  point,  the  freight  will  be  transferred 
to  cars,  and  a  day's  run  will  land  it  on  board 
the  company's  steamers  at  Coatzacoalcos,  the 
eastern  terminus  on  the  Gulf  of  Mexico.  This 
new  route  of  the  line  will  be  nearly  9.000  miles 
less,  and  it  is  expected  that  freight  will  be 
carried  between  New  York  and  San  Fran- 
cisco in  as  quick  time  as  the  transcontinental 
railroads  do  at  present. 


A  large  amount  of  business  that  is  now 
done  by  the  Panama  route  will  undoubtedly 
be  transferred  to  the  American-Hawaiian 
Steamship  Company.  This  company  also  own 
a  small  fleet  of  steamers  besides  the  three  new 
ones  already  mentioned,  several  of  which  will 
likewise  ply  on  the  lately  established  Tehaun- 
tepec-Isthmian  line.  The  inauguration  of  this 
new  route  is  one  of  the  most  important  move- 
ments— commercially  and  otherwise — that  has 
occurred  on  the  Pacific  Coast  for  the  past 
quarter  of  a  century. 


San  Francisco,  Cal.,  is  soon  to  have  the 
largest  dry  dock  ever  built  in  the  history  of 
the  world,  so  far  as  known.  This  new  dock 
will  be  1,050  feet  long,  36.5  depth  over  the 
sill,  and  be  nearly  200  feet  wide  at  the  top. 
It  will  be  located  at  Hunter's  Point,  at  South 
San  Francisco  water  front.  The  monster  new 
dock  will  be  constructed  and  owned  by  the 
San  Francisco  Dry  Dock  Company.  This 
company  already  own  two  docks  at  Hunter's 
Point — No.  I  492  feet  long,  and  No.  2  750 
feet  long. 

Plans  are  now  being  drawn  for  the  new 
colossal  basin  by  Engineer  Howard  G. 
Holmes  and  will  be  completed  soon.  Engineer 
Holmes  drew  the  plans  of  the  other  two  docks 
at  Hunter's  Point,  and  superintended  the  con- 
struction of  both.  He  has  also  had  personal 
charge  of  the  building  of  a  number  of  large 
floating  docks  in  San  Francisco  harbor. 

Although  the  company  which  will  build  and 
own  the  new  dock  is  a  private  corporation,  it 
is  generally  understood  that  the  great  work 
has  been  undertaken  with  the  active  and  direct 
encouragement  of  the  Secretary  of  the  Navy, 
and  that  Department  of  the  Government  has 
also  expressed  a  desire  to  have  the  colossal 
task  carried  forward  to  an  early  completion. 
Recently  the  Secretary  of  the  Navy  called 
for  the  plans  of  the  two  present  Hunter's 
Point  dry  docks,  and  the  drawings  were  made 
at  once  and  forwarded  to  Washington.  This 
may  be  regarded  as  a  rather  significant  cir- 
cumstance. Secrecy  has  sought  to  be  main- 
tained all  along  on  the  part  of  the  govern- 
ment, but  the  matter  has  leaked  out,  and  is 
generally  known. 

That  the  new  dry  dock  (No.  3)  will  be  the 
largest  in  the  world  is  beyond  all  question. 
The  following  table  will  show  the  comparative 
dimensions  and  cost  of  the  other  great  basins 
of  the  world : 
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The  old  canal  extends  west  and  south  from 
Dresden  through  Newark  to  Lockbourne,  but 
this  part  will  not  be  used,  thereby  shortening 
the  route.  The  mileage  is  150  to  Dresden  and 
155  from  there  to  Marietta,  making  a  total 
of  305  miles. 

The  incorporators  of  the  new  company  are 
Martin  Mendelson,  M.  Gelfand,  Louis  Men- 
delson,  B.  Zbornik,  and  H.  E.  Wertman,  but 
these  names  are  used  in  the  incorporation  to 
conceal  those  of  the  men  who  are  furnishing 
the  capital. 

Under  the  present  traffic  conditions  in  Cleve- 
land it  is  pointed  out  for  the  canal  that  a  car- 
load of  freight  could  be  loaded  and  delivered 
from  here  to  Massillon  via  the  canal  under 
improved  methods  before  a  car  of  the  same 
freight  could  be  hauled  by  the  railroads  beyond 
the  Cleveland  terminals.  The  trouble  is  en- 
tirely due  to  a  congested  condition  which  has 
grown  gradually  for  the  past  seven  years. 

It  is  the  plan  now  to  have  a  canal  terminal 
along  the  river  front  and  to  tow  freight  from 
the  canal  into  the  heart  of  the  city.  The  boats 
to  be  secured  will  have  150,000  capacity  as 
against  75,000  of  the  old  style. 


Turbo  -  Electric   Engines    for 
Ships? 

THE  reciprocating  steam  engine  has  ap- 
parently reached  the  limit  of  its  effi- 
ciency in  the  propulsion  of  ocean-going 
ships.  The  present  indications  are  that  the 
marine  engine  of  the  future  will  be  either  the 
steam  turbine  or  the  perfected  producer-gas 
engine;  with  a  strong  probability  that  the  lat- 
ter, because  of  its  excellent  fuel  economy,  will 
be  the  preferred  type. 

There  is,  however,  a  third  system  of  pro- 
pulsion which  theoretically,  at  least,  has  so 
much  to  recommend  it  that  we  should  not  be 
surprised  to  see  it  given  a  trial  in  one  of  the 
larger  ships.  We  refer  to  the  use  of  a  turbo- 
electric  plant  of  the  same  general  character 
as  that  which  is  giving  such  excellent  service 
in  stationary  power  houses  ashore.  As  in- 
stalled in  the  engine  room  of  a  large  steam- 
ship the  system  would  consist  of  steam  tur- 
bines, direct-connected  to  electric  generators, 
the  current  from  which  would  operate  motors 
directly  coupled  upon  the  propeller  shafts.  Al- 
though at  the  first  blush  this  looks  like  a  com- 
plication of  parts,  the  advantages  derived  in 
the   increased   efficiency   both   of  the  turbines 


and  the  propellers,  to  say  nothing  of  other 
gains,  would  under  certain  conditions  render 
such  a  plant  superior  to  the  present  direct 
turbine  drive.  This  will  be  evident  from  the 
following  considerations : 

If  the  turbines  on  an  ocean  liner  are  run  at 
the  high  speed  of  revolution  which  gives  the 
best  steam  efficiency,  this  speed  will  be  too 
great  for  the  propellers.  On  the  other  hand, 
there  is  a  certain  maximum  speed,  beyond  which 
propellers  suitable  to  the  propulsion  of  a  large 
ship  cannot  be  driven  efficiently.  From  the 
horns  of  this  dilemma  the  naval  architect  has 
sought  escape  by  the  only  road  open  to  him — 
that  of  compromise.  Consequently,  in  the 
largest  turbine-propelled  ships  of  to-day,  the 
turbines  are  too  large  and  heavy  and  too  slow, 
and  the  propellers  are  too  small  and  running 
too  fast  to  give  their  respective  best  results. 

The  conflicting  requirements  of  the  turbine 
and  the  propeller  may  be  harmonized  by  the 
interposition  between  them  of  the  electric  gen- 
etator.    This  can  be  done  by  using  small,  high- 
speed, steam  turbines  direct-connected  to  gen- 
erators,  these   turbo-generators  being  run    at 
the  speed  which  gives  the  most  economical  re- 
sults.   From  the  generators,  current  would  be 
led  to  motors,  whose  type  and  speed  of  revo- 
lution would  be  accommodated  to  the  propel- 
lers   on   the   outboard  end   of   the   respective 
shafts.    It  is  evident  that  by  this  arrangement 
both  at  the  steam  end  and  the  propeller  end 
the  designer  would  have  a  perfectly  free  hand, 
and  in  shape,  size,  speed,  etc.,  he  would   be 
able  to  design  directly  for  the  work  to  be  done 
and,   therefore,   for  the  highest  efficiency   re- 
sults.   Of  course,  in  a  plant  of  this  kind  there 
would  be  a  certain  loss  in  the  conversion  from 
steam   to   electric  power;   but  this   has   beer 
reduced  to  such  a  low  figure,  that   it   wouk 
be  more  than  offset  by  the  increased  efficiency 
of  the  turbines  and  propellers  and  by  the  grea 
reduction  in  the  sizes  and  weights  of  the  tur 
bines. 

Incidentally  there  would  be  various  valuabV 
advantages  secured.  It  would  be  possible,  11 
the  case  of  warships,  to  cruise  at  low  spee 
economically,  and  it  would  be  no  longer  nece? 
sary  to  provide  separate  cruising  turbines, 
would  be  possible  to  reverse  immediately;  an 
the  go-astern  turbines  would,  therefore,  al* 
be  eliminated.  Furthermore,  the  steam  tia 
bines  could  be  located  quite  independently  i 
the  position  of  the  propeller  shafts,  and  mig^l 
be  carried  on  an  upper  deck  immediately  abo-i 
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Cal.  Following  this  period  there  was  unusual 
activity  in  electric  railroading.  At  this  same 
time  Van  Dcpoele  installed  a  small  system  at 
the  Toronto  Exposition  employing  an  over- 
head wire.  Soon  afterwards  similar  experi- 
ments were  made  in  Windsor,  Canada ;  Ap- 
pleton,  Wisconsin ;  Port  Huron,  Mich. ; 
Scranton,  Pa.,  and  Montgomery,  Ala. 

Look  backwards  to  1830  and  we  find  the 
primitive  age  of  steam  roads.  During  the 
first  thirty-five  years  the  experiments  in  steam 
transportation    made    less    advancement    than 


have  the  electric  roads  for  a  correspondingly 
less  period.  The  first  steam  road  was  but 
sixteen  miles  long  and  the  first  locomotive 
was  christened  "Tom  Thumb."  The  compar- 
atively young  man  of  today  can  well  remem- 
ber the  old  hand-brakes  before  the  advent  oi 
"air,"  the  old  link  and  pin  coupler  before  th< 
innovation  caused  by  the  "M.  C.  B."  equip- 
ment  and  when  sleeping  cars  suggested  b^ 
Pullman  placed  him  in  the  list  of  candidates 
for  the  mad-house.  Since  that  time  the  writei 
need  not  recount  what  has  taken  place.     Thei 
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than  to  drive  to  the  average  town,  then  wait 
the  pleasure  of  the  steam  train,  and  get  back 
the  same  day  "if  he  can."  He  can  turn  his 
farm  into  a  pasture  except  a  few  acres  and 
make  a  good  return  producing  milk,  garden 
truck  and  small  fruits  which  the  electric  cars 
will  each  day  take  to  a  ready  market.  The 
progressive  farmer  can  in  short  keep  in  close 
touch  with  the  great  world  arotmd  him  and 
enjoy  the  broadening  influences  which  always 
accompany  more  frequent  intercourse  with  the 
people  at  large.  This  is  always  the  result  of 
cheap,  convenient  and  rapid  transportation. 
Healthful  home  life  of  the  country  can  be 
maintained  and  the  children  will  be  more 
reconciled  to  living  on  the  farm,  instead  of 
flocking  to  large  centers  of  population. 

There  is  more  meaning  in  the  above  state- 
ments than  can  be  expressed  in  mere  words. 
Distant  cities  are  uniting  into  one  commercial 
community  and  the  dividing  line  between  city 
and  country  is  fast  fading  away.  The  quick, 
convenient  and  cheap  transportation  is  work- 
ing a  rapid  and  mighty  change  in  the  modes 
of  life  and  thought,  in  the  customs  and 
achievements  of  the  whole  people. 

A  vast  industry  in  itself,  the  interurban 
wonderfully  quickens  and  promotes  all  other 
industries.  The  enormous  demands  it  makes 
upon  the  car  shops,  steel  mills,  wire  factories 
and  motor  works  are  but  a  small  part  of  the 
industry  it  creates.  The  untold  thousands 
who  are  afforded  employment  as  motormen, 
conductors,  linemen  and  office  attaches  rep- 
resent but  a  fragment  of  the  labor  to  which 
it  has  opened  the  way. 

The  electric  road  has  made  all  markets 
more  easily  accessible.  It  brings  all  classes 
of  labor  closer  together;  it  has  developed 
tastes  and  wants  that  people  have  never  be- 
fore known.  It  educates  and  not  only  carries 
people  to  the  marts  of  trade  but  makes  them 
frequent  buyers.  No  populated  section  is  too 
remote  for  the  interurban  to  reach  and  bring 
into  close  communication  with  trade  centers. 
It  builds  up  alike  communities,  villages  and 
cities,  and  from  no  point  of  view  is  the  electric 
o  ad  to  be  despised. — The  Tradesman. 


The  United  States  is  coining  annually  about 
$300,000,000  in  gold ;  Great  Britain,  nearly  $60,- 
000,000;  Australia  a  little  more  than  Great 
Britain;  France,  about  $35,000,000;  Germany, 
about  $25,000,000,  and  Japan  more  than  $30,- 
000,000. 


Automatic  Tram  ControL 

THE  Interstate  Commerce  Commission,  in 
its  last  annual  report  to  Congress, 
asked  for  an  appropriation  to  enable  it 
to  test  safety  devices  for  railroads.  The  great 
number  of  collision  accidents  of  late— one 
can  hardly  open  a  newspaper  without  seeing 
the  headlines  announcing  another  wreck—has 
compelled  the  attention  of  the  government  to 
the  need  of  protecting  the  traveling  public 
The  last  accident  bulletin  issued  showed  that 
there  had  been  in  the  preceding  quarter  of  a 
year  3,672  railway  accidents  of  all  sorts,  of 
which  over  one-half  were  collisions.  Nearly 
twelve  hundred  persons  were  killed,  and  the 
appalling  number  of  eighteen  thousand  injured. 
In  view  of  the  probability  of  the  compulsory 
adoption  of  some  system  of  train  control,  it 
is  of  interest  to  note  what  devices  may  come 
before  the  Interstate  Commerce  Commission 
for  trial. 

One  of  the  most  interesting  of  these  has  al- 
ready been  experimented  with  on  a  stretch  of 
railroad  near  Washington,  and  the  railroad 
officials  who  witnessed  the  test  said  that  :t 
was  entirely  successful.  It  is  called  the  Born 
electric  signal  and  brake.  Briefly,  it  consists 
of  two  lights  in  the  engine  cab,  one  red  to 
indicate  trains  approaching  head  on,  and  the 
other  white  to  show  a  train  approaching  from 
the  rear.  The  light  being  in  the  cab  of  the 
engine  and  in  front  of  the  engineer's  eyes,  it 
is  impossible  for  him  either  to  disregard  it  or 
miss  seeing  it  on  account  of  fog  or  smoke, 
which  have  been  the  causes  of  some  of  the 
worst  disasters  to  railways. 

The  principle  on  which  the  system  works  is 
that  the  power  oi  an  electric  current  is  pro- 
portional to  the  length  of  wire  that  it  has  to 
traverse.     The   tracks  in  this  case  are   used 
for  one  wire  and  there  is  an  inexpensive  trol- 
ley wire  running  beside  the  track  for  the  re- 
turn current.     In  the  cab  of  each  locomotive 
is  an  electric  motor  to  operate  the  safety  de- 
vice and  the  current  furnished  by  the   small 
dynamo  is  just  half  strong  enough  to   work 
the  motor.    When  two  trains  are  approaching 
each  other,  however,  they  get  double  the  power 
out  of  the  dynamo,  and  at  whatever  distance 
the  machine  is  set  it  begins  to  operate.     If  it 
is  set  for  a  mile,  the  lamps  in  the  engine  cabs 
commence  to  glow  when  the  trains  have  just 
a  mile  of  track  and  wire  between  them.     If 
it  is  set  for  100  yards,  the  system  does   not 
start  to  work  till  that  limit  is  reached. 
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The  bids  were  called  for  by  lo  day  circulars 
and  is  under  the  joint  control  of  the  Quarter- 
master Department  and  the  Corps  of  En- 
gineers. 


The  Southern  Pacific  Railroad  Company 
will  very  soon  commence  the  construction  of 
a  giant  oil-pipe  line  which  will  require  the 
total  expenditure  of  about  $2,000,000.  This 
gigantic  project  involves  the  building  of  an 
oil  conduit  from  the  oil  fields  of  Kern  county, 
to  San  Francisco.  It  will  be  265  miles  long 
and  will  consist  of  an  8-inch  pipe  (diameter) 
for  the  entire  distance. 

This  will  be  the  first  railroad  company  in 
the  world  to  own  and  operate  its  own  oil  pipe 
line.  The  line  is  intended  to  supply  the  com- 
pany's hundreds  of  locomotives  in  California 
at  a  maximum  cost.  The  railway  company 
finds  it  impossible  to  buy  or  build  enough 
tank  cars  to  distribute  oil  at  200  or  300  points 
in  the  state  to  daily  supply  its  engines. 

On  the  265-mile  route  there  will  be  23  pump- 
ing plants,  each  with  two  single  or  triple  com- 
pound duplex  oil  pumps  of  special  design ;  also 
two  water  pumps  for  injecting  water  to  facili- 
tate the  flow  of  the  oil  through  the  pipe  line 
from  the  wells  to  San  Francisco.  At  each 
pumping  station  there  will  be  a  750  horse- 
power battery  of  water  tube  boilers  in  three 
units;  also  two  large  steel  tank  reservoirs  for 
storage  purposes. 

Negotiations  for  this  giant  project  are  now 
in  progress  in  the  East  through  President 
E.  H.  Harriman. 


uses  to  which  an  ejector  »j  adapted,  but  when 
we  say  that  anything  and  everything  in  the 
nature  of  a  liquid  (if  not  too  thick)  can  be 
transported  from  one  level  to  another,  or  hor- 
izontally any  reasonable  distance,  the  ground 
is  just  about  covered. 

Take  for  instance  such  plants  as  Breweries, 
Chemical  Houses  and  other  concerns  using 
heated  liquids,  the  "XL — 96"  Ejector  is  indis- 
pensable and  unrivaled  in  its  simplicity  of 
operation.  It  is  also  an  unexcelled  agency 
for  raising  liquids  from  wells,  tanks,  mines, 
vessel  holds,  docks,  etc. 

Distilleries,  creameries,  tanneries,  dye 
works,  paper  mills  and  plants  of  like  character 
employ  them  almost  entirely  for  raising  and 
syphon  purposes. 

Complete  information  as  to  the  "XL — 96" 
Ejector  and  its  uses  may  be  obtained  by  writ- 
ing to  the  manufacturers,  Penberthy  Injector 
Company,  Detroit,  Mich. 


There  is  a  little  machine  known  as  an 
Ejector,  whose  large  field  of  usefulness  is  not 
yet  appreciated  by  a  great  many  users  of 
steam.  It  is  marvelously  simple  in  construc- 
tion, requires  but  a  small  amount  of  steam- 
far  less  than  a  steam  pump— and  on  account 
of  its  compactness  and  portability,  allowing  it 
to  be  placed  with  little  expense  near  the  work 
to  be  done,  is  becoming  a  common  substitute 
for  steam  pumps,  syphons,  etc. 

It  would  be   difficult  to  enumerate  all  the 


The  Electric  MonoraO  Crane. 

THE  following  illustration  is  of  a  Sprague 
Electric    mono     rail    crane    unloading 
structural  steel  at  a  manufacturing  plant 
in  Pennsylvania.    The  operator's  cage,  as  will 
be   seen   from   the   illustration,   is   suspended 
from  the  hoist  proper  and  carries  two  con- 
trollers, one  for  operating  the  traversing  motor 
and    the    other    for    controlling   the    hoisting 
motor.    The  controllers  are  of  the  street  rail- 
way  type   fitted   with   adjustable   figures   and 
removable  contact  plates  and  are  designed  for 
severe  and  continuous  duty.    The  hoist  motor 
has  a  steel  frame,  is  series  wound,  and  designed 
to  handle  this  class  of  work.    All  motors  and 
controllers  are  entirely  enclosed,  so  that    the 
hoist  may  be  used  out  of  doors  without  being 
provided  with  a  housing  or  other  protection 
from  the  weather. 

The  gearing  between  the  hoisting  dnmi  and 
the  motor  is  of  triple  reduction  and  of  the 
spur  type,  the  gears  being  of  cast  steel  and 
the  pinions  of  steel  forgings.  The  entire  trans- 
mission is  enclosed  by  a  gear  case  for  protec- 
tion from  dust  and  moisture. 

The  hoist  is  equipped  with  a  limit  switch 
which  may  be  set  to  stop  the  hook  at  any  de- 
sired point  within  the  limits  of  the  hoo)^ 
travel  and  is  also  provided  with  a  load  brak< 
in  addition  to  the  standard  magnetic  scr\-ic< 
brake,  its  operation  being  such  that  the    loa< 
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A  New  Gasoline  Motor  Pump. 

,  BY  FRANK  C.   PERKINS. 

THE  accompanying  illustration  shows  a 
new  and  interesting  application  of  the 
modern  gasoline  motor  in  the  form  of 
a  portable  centrifugal  pump  suitable  for  drain- 
age or  irrigation  and  capable  of  dealing  with 
water  or  sewage. 

This  combined  petrol  motor  and  centrifugal 
pump  is  of  a  balanced  high  efficiency  type 
mounted  upon  a  hand  spring  cart  and  con- 
structed at  Leeds,  England,  by  Hathorn,  Davey 
&  Co.,  Ltd.  The  smallest  equipment  is  de- 
signed for  delivering  120  gallons  per  minute 
a  height  of  30  feet,  the  largest  amount  of 
water  handled  by  the  unique  gasoline  motor 
driven  pumping  equipment  being  600  gallons 
of  water  per  minute  a  height  of  10  feet. 

The  suction  pipe  is  15  feet  in  length  of  the 
flexible  armored  type  with  foot  valve  and 
strainer,  a  metropolitan  instantaneous  union 
being  provided  for  attachment  to  the  delivery 
hose.  It  is  stated  that  the  lubricating  oil  and 
gasoline  tanks  are  sufficiently  large  for  a  run 
of  several  hours  without  refilling  rind  when 
charged  this  combined  gasoline  motor  centrif- 
ugal pump  can  Ijc  stnirtcd  at  a  moment's  notice 
and  requires  but  little  attention. 

As  noted  in  the  ilkistratton  the  motor  antl 
pump  are  entirely  enelosedT  a  small  crank,  per- 
manently coiinectcd  for  starting*  projecting 
from  the  case»  ag  in  an  automobile  engine, 
being  provided. 


A  Hold-Up. 

A  HOLD-UP  of  a  city  by  a  water  works 
corporation  was  attempted  at  Salem, 
Ohio,  the  latter  part  of  May. 

The  waterworks  were  owned  by  a  Boston 
corporation  which  was  seeking  a  new  fran- 
chise at  an  increased  rate.  And  for  one  night 
and  half  a  day  it  exposed  this  city  of  11,000 
people  to  the  danger  of  fire,  its  sick  and  its 
infants  to  death  and  its  industries  to  ruin  in 
order  that  the  inhabitants  might  be  brought 
to  their  knees  and  forced  to  grant  a  new  fran- 
chise at  a  few  more  cents  per  1,000  gallons. 

The  original  company  held  a  franchise  for 
20  years,  then  it  fell  into  the  hands  of  Boston 
men  represented  by  a  superintendent.  The 
company  declared  it  was  making  no  money 
so  offered  to  sell  for  $135,000,  but  that  was 
considered  too  high. 

The  company  offered  to  put  in  meters  at  40 
cents  per  1,000  gallons,  and  there  would  be 
extra  charges  for  hydrants,  bathroom  fixtures, 
etc. 


The   hrst    vei^scls   constructed  of  iron   were 
built  in  about  1B30.     The  first  steel  vessel  was 
the  Rainbow,   170  ton*;,  Imilt  in  1858,   for  the 
Niger  expedition. 
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States  reclamation  service;  Gifford  Pinchot, 
chief  of  the  United  States  forestry  service; 
M.  O.  Leighton  of  the  United  States  geo- 
logical survey,  and  Col.  Clinton  B.  Sears  of 
the  Mississippi  River  commission  were  also 
in  the  party. 

As  the  reclamation  act  stands  today  it  ap- 
plies practically  to  the  reclamation  of  land  by 
irrigation.  By  stretching  the  text  of  the  act 
land  might  be  reclaimed  by  drainage. 

In  its  campaign  for  reclamation  by  drainage 
the  St.  Louis  section  of  the  National  Immigra- 
tion Association  sets  forth  the  following: 

The  present  reclamation  act  applies  to  four- 
teen states  and  territories,  viz. :  Arizona,  Cali- 
fornia, Colorado,  Idaho,  Kansas,  Montana, 
Nebraska,  Nevada,  New  Mexico,  North  Da- 
kota, Oklahoma,  Oregon,  South  Dakota,  Utah, 
Washington  and  Wyoming. 

The  $37,000,000  constituting  the  reclamation 
fund  is  the  money  of  all  the  people  and  not 
the  money  of  the  fourteen  states  and  terri- 
tories. 

If  the  reclamation  of  land  by  irrigation  is 
constitutional  and  right,  then  the  reclamation 
of  land  by  drainage  is  equally  so. 

The  land  to  be  reclaimed  by  irrigation  will 
give  a  great  addition  to  the  land  values  of  the 
United  States  and  to  the  crop  values  of  this 
republic,  but  the  land  that  can  be  reclaimed 
through  drainage  will  add  50  per  cent  more 
per  acre  of  land  values  and  crop  values  to  the 
republic  than  will  irrigated  lands. 

The  complete  and  perfect  drainage  of  land 
on  the  west  side  of  the  Mississippi  River  in 
Missouri,  Arkansas  and  Louisiana,  and  on  the 
east  side  drain  the  lands  in  Illinois,  Southern 
Kentucky,  Western  Tennessee  and  Mississippi 
would  put  into  cultivation  about  16,000,000 
acres  of  the  richest  land  in  the  world.  This 
work,  if  done  by  the  government,  would  be 
so  small  a  cost  on  each  acre  of  land  that  it 
would  scarcely  be  felt.  It  would  place  on  those 
lands  a  population  in  excess  of  what  is  now 
there,  safely,  of  3,000,000  people.  It  would 
quadruple  the  present  value  of  that  land.  It 
would  increase  its  productive  capacity  an- 
nually five  times  over. 

It  would  invite  to  that  territory  the  best 
class  of  the  argicultural  population  to  be  se- 
cured from  all  countries  and  all  sections. 

It  would  greatly  lessen  the  danger  of  over- 
flow of  the  Mississippi  River  and  give  safety 
to  homes  and  property  to  what  is  now  not  en- 
joyed. 


It  would  increase  the  commerce  of  St.  Louis, 
New  Orleans,  Memphis  and  every  small  city 
and  town  in  all  the  contiguous  territory. 

It  would  make  the  Mississippi  valley  the 
richest  agricultural  section  of  the  world.  Of 
this  vast  territory  St.  Louis  would  naturally 
be  the  great  manufacturing  supply  market 

Memphis  would  increase  its  trade  enor- 
mously. It  would  make  New  Orleans  four 
times  a  greater  export  and  commercial  city 
than  it  is. 

The  reclamation  law  provides  for  a  fund 
to  be  made  of  the  moneys  received  from  the 
sale  of  public  lands.  The  fund  now  reaches 
approximately  $35,000,000. 

The  law  provides  when  money  is  spent  to 
reclaim  land,  the  money  so  spent  returns  to 
the  reclamation  fund  in  ten  annual  payments, 
thus  always  increasing  instead  of  diminishing 
the  fund. 

There  are  ten  projects  accepted  by  the  gov- 
ernment on  which  reservoirs  will  be  built  and 
canals  dug. 

There  are  twelve  projects  that  have  been 
approved  by  the  secretary  of  the  interior  on 
which  reservoirs  will  be  built  and  canals  dug 
at  a  late  date. 


The  Jamestown  Exposition. 

THE  Jamestown  Ter-Centennial  Exposi- 
tion is  on  the  shores  of  Hampton 
Roads,  and  covers  344  acres  of  land, 
formally  known  as  Sewalls  Point,  which  is  8 
miles  north  from  the  City  of  Norfolk,  and 
directly  opposite  Old  Point  Comfort,  and 
where  the  James  pours  its  waters  in  the 
Chesapeake  Bay,  with  the  broad  Atlantic  in 
the  distance  between  the  Virginia  Capes. 

The  Exposition  grounds  can  be  reached  by 
two  electric  lines  of  the  Norfolk  &  Porths- 
mouth  Traction  Co.  Cars  marked  Norfolk  & 
Atlantic  Terminal  Co.,  also  Bay  Shore  Term- 
inal Co.,  now  owned  and  operated  by  the  Nor- 
folk &  Porthsmouth  Traction  Co.,  leaves  City 
Hall  Avenue  in  front  of  the  Monticello  Hotel 
at  short  intervals  direct  for  the  grounds.  Cars 
on  main  line  of  the  Norfolk  &  Porthsmouth 
Traction  Co.  leave  West  Main,  corner  of 
Granby  Street  for  the  Exposition  grounds  via 
Ocean  View,  also  various  steam  boat  lines 
from  the  many  different  wharfs  to  the  piers 
adjacent  to  the  Exposition  grounds,  and  the 
various  steam  boat  lines  plying  between  Nor- 
folk,   Washington,    D.    C,    Baltimore,     Md., 
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Industrial  Progress  at  Coos  Bay 

ABOUT  two-thirds  the  distance  up  the 
Pacific  Coast  from  San  Francisco  to  the 
Columbia  River,  the  port  of  Portland, 
Ore.,  lies  Coos  Bay.  Many  inlets  and  small 
bays  jet  into  the  land  along  our  western  coast, 
but  none  possess  so  many  natural  advantages 
as  Coos  Bay. 

Without  harbors,  there  could  be  no  ocean 
freight  and  a  good  harbor  is  one  sought  by 
the  commerce  for  it,  like  force  follows  the 
lines  of  least  resistance  and  it  is  commerce 
that  builds  every  city.  Trade  and  manufac- 
turing are  the  industries  that  bring  together  a 
large  population.  A  city's  most  valuable  as- 
set is  a  deep  sea  harbor.  Cities  were  built  at 
The  Southern  Pacific  Railroad  building  in 
from  Drain  is  now  almost  to  the  Umpqua  and 
before  the  end  of  the  year  1907  it  should  be 
at  Coos  Bay.    There  is  strong  belief  that  other 


Overland  Stage  as  connection  between  Coos  Bay  and 
the  outside  world. 


transcontinental  railroads  will  make  this  fine 
harbor  their  Pacific  terminus.  Among  the 
roads  talked  of  for  Coos  Bay  are  the  Hill  line, 
Gould*s  line,  the  Burlington  and  the  Rock  Is- 
land. 

The  great  export  product  of  Coos  Bay  for 
fi^ty  years  has  been  lumber.  The  standing 
timber  of  Coos  county  alone  is  estimated  at 
27  billion  feet  and  there  is  tributary  to  Coos 
Bay  west  of  the  Cascades  a  hundred  billion 
feet. 

Seventy-five  per  cent  of  this  timber  is  the 
valuable   fir,   or  Oregon   Pine  as  it   is  called. 

The  Port  Orford  cedar,  or  white  cedar,  is 
known  in  scientific  works  as  the  Lawson 
Cypress.      It    is   the   most   beautiful   of   orna- 


mental trees  and  the  most  valuable  wood  for 
ship  building.  It  is  found  only  in  Coos  and 
Curry  counties.  The  white  cedar  doors  from 
North  Bend  are  becoming  celebrated. 

One  of  the  most  beautiful  woods  for  veneer 
furniture  and  panels  is  the  myrtle.  The  veneer 
from  the  North  Bend  furniture  factory  at  the 
Lewis  and  Clark  fair  was  much  noted. 

Other  Coos  county  forest  trees  are,  alder, 
ash,  maple,  madrone,  oak,  spruce,  hemlock, 
and  red  cedar. 

There  are  now  in  operation  in  Coos  county, 
or  about  ready  to  start,  twelve  sawmills  whose 
capacity  is  more  than  a  million  feet  per  day. 

The  coal  bearing  area  at  Coos  Bay  covers 
four  hundred  square  miles.  It  is  estimated 
that  there  is  800  million  tons  of  coal  half  of 
which  can  be  mined.  This  is  an  excellent 
domestic  coal  and  is  good  for  steam  and  manu- 
facturing purposes.  The  Beaver  Hill  and  the 
Libby  mines  have  been  operated  for  years. 
Nearly  all  the  coal  land  is  in  private  owner- 
ship. 

The  city  of  Coos  Bay  will  get  its  water 
supply  from  Clear  Lake.  This  lake  is  287 
feet  above  the  sea.  On  the  west  are  the  sand 
hills  and  there  will  not  be  vegetation  enough 
to  make  that  an  objection.  It  is  estimated 
that  this  lake  with  its  four  square  miles  of 
watershed  will  supply  a  city  of  300,000  people. 

It  is  apparent  at  once  from  a  glance  at  the 
map  that  Coos  Bay  possesses  a  gn'eat  advantage 
in  its  water  front.  It  is  estimated  that  within 
a  radius  of  five  miles  from  the  center  of  the 
peninsula  a  hundred  miles  of  wharfage  is 
available.  In  addition  the  lakes,  inlets  and 
rivers  are  navigable  beyond  this  limit.  Boats 
go  up  either  fork  of  Coos  River  for  a  distance 
of  ten  miles.  The  Coquille  River  is  navigable 
for  forty  miles.  Some  day  a  canal  will  be 
cut  through  the  isthmus  and  steamers  will 
pass  from  the  Coquille  directly  through  to 
Coos  Bay.  The  government  made  a  survey 
for  such  a  canal  in  1873  and  the  estimated 
cost  at  the  high  prices  then  prevailing  was 
$350,000. 

Coos  Bay  spreads  out  its  arms  like  a  great 
octopus,  and  on  these  arms  ply  the  gasolene 
launches,  the  family  carriage  in  this  country. 
Mr.  Clarke  has  called  it  the  Venice  of  the 
West.  And  each  of  these  inlets  when  dyked 
makes  available  the  best  of  farming  land. 

Coos  Bay  is  not  without  its  gold  and  min- 
eral belt.    There  is  iron  enough  in  the  blade 
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A  view  of  the  City  of  Marshfield.  - 


Water  Front.  Marthfie'il.  Drejion. 
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A  Steamer  crossing  the  Bar  going  into  Coos  Bay. 


San  Francisco  and  Seattle  not  because  the 
sites  were  ideal,  but  for  the  reason  of  the  fine 
harbors.  It  has  cost  $200,000,000  to  dig  out 
the  harbor  of  Liverpool,  more  than  the  price 
of  a  transcontinental  railway  from  ocean  to 
ocean,  and  it  has  been  a  paying  investment. 
Nature  has  produced  a  harbor  in  the  Oregon 
Const  which  needs  little  to  make  it  second  to 
none  on  the  Pacific. 

Coos  Bay,  as  shown  on  the  map,  curves 
back  in  the  shape  of  a  horse  shoe  with  a  small 
mouth,  but  increasing  in  width  in  the  interior, 
the  upper  bay  b  iiipj  2}  mi'e^  at  the  widest  part . 


Congress  has  ordered  a  new  survey  to  aid 
work  already  begun  and  a  depth  of  forty  feet 
at  low  tide  will,  no  doubt,  be  obtained  at  the 
mouth  of  Coos  Bay.  The  existing  plan  calls 
for  a  depth  of  20  feet  and  it  was  estimated 
that  it  would  cost  $2,466,412.20.  That  was  in 
1890  and  there  has  been  spent  $619,987.13,  of 
which  $166,987.13  has  been  for  maintenance 
and  there  is  24  feet  of  water. 

Two  main  cities  have  been  established. 
North  Bend  and  Marshfield,  the  former  is 
less  than  five  years  old  and  boasts  of  2,000 
sou's. 


Water  Front  of  North  Bend,  Oregon. 
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The  Steel  Canal  is  placed  on  top  of  the  ground  and  pocked  under  with  earth. 


Masonry  around  the  sen-ice  reservoir  tupplying  the  canal. 
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night  •  as  well  as  day.  Although  there  was 
considerable  trouble  with  the  men,  owing  to 
continual  petty  warfare  between  the  various 
tribes  of  Arabs,  the  entire  pipe  line  was  com- 
pleted with  only  one  fatality,  that  one  being 
due  to  sunstroke.  The  average  temperature 
under  which  this  work  was  carried  on  was 
over  110  degrees  in  the  shade.— Ryerson's 
Monthly. 


The  above  is  a  reproduction  of  the  souvenir 
pin  tray  presented  by  the  Atlas  Engine  Co.  to 
the  members  of  the  American  Society  of  Me- 
chanical Engineers  who  \4sited  their  plant  dur- 
ing the  convention  at  Indianapolis,  Ind. 

The  fact  which  impressed  the  writer  most  was 
that  the  Atlas  Engine  Co.  carries  20  engines  of 
each  kind  in  stock,  so  that  orders  may  be  filled 
immediately.  The  same  is  true  of  the  boiler 
works. 


Camera  Man  for  Unions. 

The  traditional  "walking  delegate"  has  been 
replaced  by  an  artistic  person  carrying  a  "snap- 
shot" camera  under  his  arm. 

The  "camera  delegate"  is  a  combination  of 
"walking  delegate"  and  photographer,  whose 
duty  is  to  take  pictures  of  buildings  under 
construction. 

Sufficient  data  will  be  gathered  in  connec- 
tion with  the  pictures  to  enable  the  union  offi- 
cials thus  to  keep  track  of  the  building  in- 
dustry from  day  to  day. 


The  rails  of  the  Belt  Line  Railroad  in  Phila- 
delphia are  the  heaviest  in  the  world. 


The  Museum  of  Saiety  Devices. 

WARWICK  S.  CARPENTER. 

THE  Museum  of  Safety  Devices  and  In- 
dustrial Hygiene  has  announced  that 
the  Scientific  American  through  a  desire 
to  co-operate  with  the  work  of  the  Ameri- 
can Institute  of  Social  Service  in  estab- 
lishing an  American  Museum  of  Safety  De- 
vices, will  give  annually  a  gold  medal  to  be 
awarded  by  the  Institute  for  the  best  device 
for  the  safeguarding  of  life  and  limb.  This 
announcement  follows  as  a  direct  result  of 
the  exposition  of  Safety  Devices  and  Indus- 
trial Hygiene  which  was  given  by  the  Insti- 
.tute  from  January  23rd  to  February  12th,  and 
which  was  described  in  the  Industrial  Maga- 
zine for  May. 

The  medal  will  be  awarded  by  a  committee 
of  nine  experts  to  be  appointed  by  the  Execu- 
tive Committee.  The  Scientific  American  has 
attached  no  conditions  whatever  to  the  award. 
Such  regrulations  as  are  imposed  will,  there- 
fore, be  for  the  purpose  of  insuring  fairness 
in  selecting  the  most  meritorious  device.  It 
has  been  suggested  by  the  Advisory  Committee 
of  the  Museum  that  the  field  be  limited  each 
year  to  some  particular  industry,  such  as  rail- 
roading, the  textile  industry,  the  steel  industry, 
the  electrical  field,  navigation,  or  others  of 
equal  or  broader  scope.  Otherwise  two  equally 
valuable  devices  might  appear  at  the  same  time 
in  different  fields  and  it  would  be  unfair  to 
select  one  and  reject  the  other.  This  method 
will  probably  be  adopted  and  the  fields  will 
be  made  broad  enough  to  cover  the  whole 
range  of  human  activities  within  a  reasonable 
time. 

Another  gold  medal  has  been  offered  by  Mr. 
Francis  H.  Richards,  to  be  awarded  annually 
by  the  Institute  for  the  best  invention  for 
safeguarding  life,  to  be  exhibited  at  the  In- 
stitute, for  automobiles  and  motor  boats.  A 
committee  of  three  known  as  the  Richard's 
Medal  Committee  will  have  charge  of  this 
matter,  and  it  has  been  recommended  by  the 
Advisory  Committee  that  one  member  of  it 
be  the  President  of  the  Automobile  Club  of 
America. 

It  has  recently  been  announced  that  Dr.  L, 
L.  Seaman,  who  accompanied  the  Japanese 
army  on  its  campaigns,  and  who  made  a  care- 
ful study  of  hygienic  and  surgical  methods  em- 
ployed there,  has  offered  an  annual  prize  of 
$100  for  the  best  essay  on  the  subject  of  in- 
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Packing  Room  of  a  Soap  Factor}'  at  Port  Sunlight,  Eng„  showing  cleanliness. 


to  maintain  such  restrictions  on  the  property 
as  shall  be  necessary  to  this   end. 

Already  five  different  movements  to  build 
Garden  Cities  in  as  many  States  have  been 
endorsed.  The  exact  locations  cannot  be  made 
public  at  present,  however,  as  not  all  of  the 
land  has  been  secured,  and  it  would  be  imme- 
diately seized  by  speculators.  The  five  propo- 
sitions to  which  support  has  been  given  are  on 
Long  Island,  in  Virginia,  in  Pennsylvania,  in 
Connecticut  and  in  New  Jersey.  On  Long 
Island  800  acres  are  to  be  developed  into  a 
model  industrial  village,  consisting  of  factories 
and  the  homes  of  the  workers.  One  factory 
has  already  agreed  to  move  onto  the  land,  and 
arrangements  for  others  are  now  in  progress. 
The  Virginia  proposition  is  the  largest,  and 
provides  for  the  development  of  5,000  acres, 
mainly  as  an  agricultural  community.  In 
Pennsylvania,  near  Easton,  500  acres  are  to  be 
developed  for  manufacturing  and  residential 
purposes,  the  work  of  finding  factories  to  take 
some  of  the  land  being  now  well  under  way. 
247  acres  are  to  be  developed  in  Connecticut, 
near  an  industrial  city,  and  1,000  acres  will  be 
improved  in  New  Jersey  within  31  minutes  of 
New  York.    The  latter  is  by  far  the  most  im- 


portant of  all,  as  within  a  twenty  mile  radius 
of  the  spot  selected  there  are  8,000,000  in- 
habitants, many  of  them  crowded  together  in 
very  unhealthful  surroundings.  In  the  last 
two  cases  it  will  not  be  necessary  to  wait  for 
factories  to  be  built,  as  the  industrial  popu- 
lation to  people  these  Garden  Cities  is  imme- 
diately available  without  any  change  of  present 
places  of  employment.  In  every  instance  the 
good  points  found  in  the  most  successful  un- 
dertakings of  the  kind  abroad  will  be  fol- 
lowed. 

The  Association  will  shortly  be  in  a  posi- 
tion to  locate  375,000  families.  650  acres  arc 
to  be  developed  immediately.  $400,000  in 
money  and  land  has  already  been  subscribed 
and  things  are  actively  under  way  to  carry  out 
the  plans. 

The  Association  has  abundant  material  on 
which  to  work,  while*  from  England  and  the 
Continent  it  can  gather  many  suggestions 
which  will  be  of  great  practical  advantage  in 
solving  the  special  problems  which  this  coun- 
try presents.  In  France,  at  Noisiel-sur-Seinc, 
M.  Menier,  the  chocolate  manufacturer,  has 
erected  since  1874  a  city  of  over  300  semi- 
detached  brick    cottages   with    tiled    roofs,    so 
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One  of  ihe  Villages  built  for  Krupp  employes  at  Kasen.  Germany. 


arranged  along  the  streets  that  each  pair  stand 
opposite  the  garden  of  their  neighbors.  These 
houses  are  specially  designed  for  the  needs  of 
the  tenant  and  rent  for  a  sum  which  is  from 
a  tenth  to  a  twelfth  of  the  income  of  the  house- 
holders. This  is  very  different  from  the  fourth 
to  a  third  which  workers  in  large  and  crowded 
cities  in  America  must  pay  for  much  poorer 
accommodations. 

There  are  many  other  model  industrial  vil- 
lages in  France,  and  almost  all  of  the  large 
European  countries  where  conjs'cstion  has  been 
felt,  have  taken  active  steps  to  relieve  it.  In 
the  L'nited  States  a  good  deal  has  been  done, 
but  there  has  heretofore  bvcn  no  systematic 
and  organized  movctnent  to  obtain  the  best 
ideas  ant!  utilize  thtni.  •  P(.rlirti»s  the  best  ex- 
ample for  this  country  to  follow  is  that  of 
Lct(h\v(»rtli,  rns?l:in(l.  'I  hat  city  is  Inid  out 
with  anr>!c  provisio!!  {or  ginki'.s  ami  parks. 
Tall  triM'N  nr(»  planted  to  scret  ri  the  f.trtories, 
ard  1^  dt:.  »;  are  u-^cd  iiistcid  of  fenres  .Ml 
bMiMiii'-N  I'avc  to  le  approxcd  by  the  olTicial 
sur\ty(tr  and  nni^t  ronform  to  certain  specified 
' ■ nts    Iv<tcn-i\e  waterworks  and  other 


public  utilities  are  provided.  Land  is  leased 
for  ninety-nine  years  at  a  fixed  ground  rent, 
or  for  999  years  at  a  periodically  revised  rent, 
which  must  yield  an  income  of  not  over  5  per 
cent.  The  intention  is  ultimately  to  hand  over 
the  estate  to  trustees,  either  on  behalf  of  the 
shareholders,  or  of  the  community  if  it  de- 
cides to  buy  the  shareholders  out. 

The  European  method  of  establishing  Gar- 
den Cities  is  primarily  paternalistic.  Perhaps 
the  best  example  of  this  is  the  Krupp  village, 
at  Essen,  where  all  of  the  houses,  hotels,  and 
the  hospital,  are  owned  by  the  Krupps  and 
rented  for  a  moderate  amount.  The  American 
movement,  however,  is  intended  to  be  co- 
operative so  that  workmen  can  own  their  own 
homes  if  they  wish.  It  is  not  planned,  either. 
to  introduce  pure  philanthropy  into  the  under- 
taking. A  workman  who  is  earning  his  own 
livinc:  is  not  a  subject  for  charity.  But  it  is 
recotjni/ed  that  the  industrial  housing  situa- 
ti<»n  is  far  from  satisfactory,  and  that  an  or- 
)>»nnizcd  canipnisn  is  required  to  remedy  it,  to 
j)r<ni«le  proper  dwellings,  and  put  them  ^*ithm 
the  reach  of  workmen  at  a  reasonable  price. 


I  *  i 
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and  to  bring  up  samples  of  the  material  en- 
countered. Quick  and  approximate  results 
were  desired.  It  was  easy  to  sink  a  pipe  by 
means  of  a  jet  of  water  into  the  ground,  but 
it  was  another  matter  to  get  the  samples. 
The  pipe  had  a  reducer  and  nipple  at  the  end 
of  a  valve,  which  could  be  removed  easily 
while  sinking  and  put  in  place  when  sampling 
was  desired.  One  of  the  men  suggested  the 
use  of  a  large  marble  which  could  be  dropped 
down  the  pipe  when  the  proper  depth  had 
been  reached  and  removed  with  the  sample 
when  the  pipe  was  withdrawn.  The  entire 
stock  of  suitable  marbles  in  the  little  town 
was  bought  that  night  for  one  cent  each,  and 
for  a  week  a  single  marble  did  the  work  ad- 
mirably. 

Ilie  conditions  to  be  met  must  be  carefully 
weighed,  and  while  we  should  provide  for  all 
reasonable  contingencies,  it  is  often  better 
engineering  to  the  neglect  of  trivial  things  which 
may  be  possible,  but  either  not  probable  or  not 
troublesome,  and  let  time  take  care  of  them, 
than  to  spend  a  lot  of  money  in  guarding 
against  them  in  advance. 

I  have  in  mind  a  bridge  in  which  an  ap- 
proach span  was  founded  at  the  bank  end  on 
a  block  of  concrete  placed  on  top  of  a  newly 
made  embankment  fifty  feet  high.  The  bank 
of  course  settled,  very  rapidly  at  first  and  less 
so  as  time  went  on.  In  the  fifteenth  year  of  its 
existence  this  span  settled  one  inch  at  the  bank 
end  against  several  feet  the  first  year.  The 
engineer  in  charge  in  this  fifteenth  year  criti- 
cised his  predecessors*  design  of  the  founda- 
tion, saying  it  should  have  been  carried  to 
rock,  which  was  about  120  feet  below  the  rail, 
so  that  this  settlement  of  one  inch  might  have 
been  avoided.  The  cost  of  such  a  solid  foun- 
dation would  have  reached  $100,000,  if  not 
more,  whereas  the  existing  foundation  plus 
maintenance  for  the  fifteen  years  was  only  a 
small  part  of  that  sum.  Furthermore,  the 
yielding  of  the  foundation  with  the  settlement 
of  the  bank  made  the  approach  span  a  self- 
adjusting  incline  requiring  infrequent  atten- 
tion, while  the  solid  foundation  would  have 
had  no  such  elasticity  and  would  have  re- 
quired daily  attention  to  keep  the  track  sup- 
ported as  the  bank  settled. 

It  is  perfectly  proper  to  design  each  floor 
of  a  high  building  for  a  maximum  load,  but 
it  would  be  a  waste  of  money  to  design  the 
lower  story  columns  for  the  sum  of  all  these 
heavy  loads. 


Reasonable  allowances  should  be  made  for 
future  developments,  but  we  are  seldom  jus- 
tified in  looking  ahead  more  than  twenty  or 
thirty  years,  for  changes  come  so  rapidly  that 
the  uses  for  which  a  structure  is  erected  to- 
day may  demand  entirely  different  accommo- 
dations in  a  generation.  Few  of  our  iron 
bridges  have  served  for  thirty  years,  and  some 
notable  early  steel  bridges  have  been  renewed 
in  a  little  over  twenty  years.  These  bridges 
as  a  rule  did  not  wear  or  rust  out,  but  the 
loading  increased  with  such  marvelous  rap- 
idity that  they  could  not  safely  sustain  the 
heavier  loads  to  which  they  were  liable  to  be 
subjected.  Steel  frame  office  buildings  date 
back  scarcely  a  quarter  of  a  century,  yet  some 
of  them  are  being  taken  down  to  make  room 
for  higher  or  more  convenient  structures.  As 
for  mill  buildings,  the  duration  is  still  more 
uncertain,  though  the  life  of  cither  might  have 
been  indefinite  under  original  conditions. 

Many  of  our  great,  magnificent  railroads 
could  not  have  been  built  when  they  were, 
and  the  new  country  would  have  been  unde- 
veloped for  many  more  years,  had  the  design- 
ing engineer  spent  any  money  not  absolutely 
necessary  for  immediate  uses.  As  it  was, 
capital  required  abundance  of  faith  when  it 
was  invested,  in  building  as  cheaply  as  pos- 
sible the  pioneer  railroads  of  the  great  West, 
which  paid  no  dividends  for  years  but  are 
now  yielding  a  rich  harvest.  And  who  will 
say  that  because  a  community  has  not  enough 
money  to  build  a  bridge  to  carry  100  pounds 
to  the  square  foot,  it  must  continue  to  ford 
the  stream  rather  than  build  a  60-pound 
bridge  which  it  could  pay  for. 

We  can  afford  to  pay  50  per  cent  more  for 
a  structure  that  will  last  just  thirty  years 
than  we  can  for  two  structures  that  will  last 
just  15  years.  $1,000  saved  on  a  structure  is 
worth,  at  five  per  cent  interest,  $4,320  towards 
renewals  in  thirty  years. 

In  work  involving  articles  of  well-estab- 
lished lines  of  manufacture,  or  the  use  of 
equally  tried  processes,  it  is  always  advanta- 
geous to  consult  freely  with  the  manufactur- 
er's or  contractor's  engineers.  Such  men 
have  probably  encountered  the  problem  to  be 
solved,  in  some  form  or  other,  many  times 
to  our  one,  know  its  difficulties,  weaknesses 
and  anomalies,  and  have  eliminated  many  fal- 
lacies that  look  good  to  th-  eye  but  are  large- 
ly illusions.  They  know  also  what  their  ma- 
chinery can  do  well  and  cheaply,  and  what  it 


96 


THE   INDUSTRIAL   MAGAZINE 


to  know  what  is  odd  one  must  keep  in  close 
touch  with  mill  practice. 

The  above  is  particularly  applicable  to  minor 
fittings  such  as  brackets  and  shelf  angles, 
stiflfeners  and  the  like,  the  size  of  which  de- 
pends less  on  stress  requirements  than  on 
other  practical  considerations. 

The  calculations  of  rivets  and  pins  are 
based  on  eminently  safe  theory,  but  it  can 
hardly  be  called  correct  theory  except  so  far 
as  it  is  safe.  When,  therefore,  connections  of 
six  or  more  rivets  differ  from  each  other  theo- 
retically by  one  rivet,  %or  say  15  per  cent,  we 
need  not  hesitate  to  make  them  alike.  Floor 
beams  have  been  known  in  railroad  service 
to  have  flange  rivets  spaced  15  inches  centers 
throughout  their  whole  length  and  not  fail. 
These  floorbeams  were  improved  by  adding 
twice  the  original  number  of  rivets,  thus 
making  5-inch  spaces,  which  was  theoretically 
not  enough,  but  the  engineer  argued  correctly 
that  if  15-inch  spacing  did  the  work  5-inch 
spacing  surely  would.  There  have  been  other 
floorbeams,  I  beams  with  cover  plates,  doing 
good  service  with  no  rivets  connecting  cover 
plates  and  beams  between  stringer  bearings, 
which,  of  course,  is  theoretically  correct. 

Similar  reasoning  can  be  applied  to  diam- 
eters of  pins.  In  two  important  bridges  the 
pins,  figured  by  standard  rules  for  bending, 
were  subjected  to  fibre  stresses  as  high  as 
250,000  pounds  per  square  inch  and  yet  were 
perfectly  straight  and  sound. 

I  do  not  advocate  changing  pin  and  rivet 
theories,  but  merely  wish  to  point  out  that 
some  latitude  is  permissible. 

Duplication  of  parts  saves  both  time  and 
money  directly,  and  it  pays  well  to  have  the 
draftsman  study  these  matters  carefully  and 
thereby  save  the  time  of  many  men  in  shop 
and  field. 

Close  fits  and  fine  finishes,  where  not  re- 
quired for  direct  service  or  appearance  in  con- 
spicuous places,  are  expensive  and  to  be 
avoided.  There  is  nothing  more  annoying  to 
the  erector  than  tight  fits  in  field  joints,  re- 
quiring heavy  hammering  to  get  them  to- 
gether. 

The  making  of  specifications  by  the  assist- 
ance of  scissors  is  not  uncommon  and  has 
some  commendable  features,  but  it  should  be 
done  intelligently  and  a  waste  basket  should 
be  at  hand  as  well  as  a  glue  pot.  Resuhs 
should  le  aimed  at  rather  than  processes, 
unless  it  is  important  to  eliminate  known  bad 


practices.     It  is  better  to  say  in  such  cases 
'  what  shall  not  be  done  rather  than  what  shall 
be,    as    the    contractor    may    have    ideas    of 
methods  that  are  superior. 

A  prominent  engineer  once  gave  the  two 
objects  of  specifications  to  be,  to  describe  the 
results  desired,  and  to  keep  the  contractor 
from  wasting  time  on  trying  to  make  cheap 
but  doubtful  material  and  methods,  fill  the  re- 
quirements. Specifications  should  cover  every 
point  of  importance  clearly,  but  they  should 
be  as  concise  as  possible.  It  would  hardly 
seem  necessary  to  say  that  cement  shall  be 
delivered  at  the  site  in  manila  paper  bags 
containing  about  80  pounds  each  and  tied  with 
hemp  strings,  when  such  a  proceeding  is  com- 
mon practice  and  wholly  immaterial. 

When  the  contract  for  work  has  been  let, 
the  end  is  not  yet.  The  work  must  be  made 
to  plans  and  specifications  and  requires  the 
eternal  vigilance  of  the  inspector.  It  has 
been  said  that  no  contractor  can  be  trusted 
to  do  an  honest  piece  of  work.  As  I  am 
in  the  service  of  a  contracting  corporation,  it 
is  of  no  avail  for  me  to  argue  the  point,  ex- 
cept, that  while  practicing  as  an  engineer  I 
met  many  honorable  contractors  and  it  is  my 
experience  that  confidence  begets  confidence, 
while  suspicion  creates  antagonism  and 
trouble. 

It  may  be  pertinent  to  point  out  a  few 
features  of  the  relations  between  the  engineer 
and  contractor.  The  contract  specifies  what 
each  party  is  to  do,  and  though  the  engineer 
is  usually  made  the  arbitrator  of  all  disputes, 
and  the  contract  gives  him  many  arbitrary 
rights,  this  does  not  warrant  him  in  exacting 
anything  not  distinctly  agreed  upon  or  reas- 
onably implied,  or  in  making  changes  without 
corresponding  consideration  to  the  contractor 
in  money  or  time. 

To  the  credit  of  most  engineers  it  must  be 
said  that  they  are  fair-minded,  and  if  they  will 
put  themselves  in  the  contractor's  place  and  be 
fair,  they  are  pretty  sure  to  get  a  square 
deal. 

To  come  back  to  the  inspector,  who  deserves 
much  consideration  for  the  trying  position  he 
is  in.  He  should  be  a  man  of  experience, 
though  frequently  he  has  just  graduated  from 
college  and  knows  about  what  all  of  us  did 
at  that  stage  of  our  career.  An  experienced 
inspector  should  be  given  plenty  of  discretion 
as  to  how  he  enforces  his  specifications.  A 
wilful  violation  of  course  cannot  be  tolerated. 
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investment  of  considerable  capital  by  con- 
tractors, which  the  government  could  itself 
furnish  much  cheaper  and  hence  the  contract 
was  withdrawn  rather  than  pay  the  price. 
Whether  this  is  true  or  not  in  the  Panama 
Canal  case  is  immaterial;  it  illustrates,  how- 
ever, that  requirements  may  easily  be  made 
of  contractors,  against  which  the  latter  must 
protect  themselves,  which  the  purchaser  has 
to  pay  for  ultimately  without  getting  much  in 
in  return.  Penalty  clauses  and  guarantees  are 
frequently  of  this  boomerang  variety.  A  case 
in  point  is  the  following: 

The  government  let  a  piece  of  work  and 
stipulated  that  ten  per  cent  of  the  purchase 
price  should  be  retained  for  ten  years  as  a 
guarantee  for  the  durability  of  the  work  for 
that  period.  The  contractor  figured  his  cost 
plus  a  fair  profit,  then  added  the  amount  to 
be  retained  and  this  sum  constituted  his  bid. 
He  executed  the  work,  made  his  profit  out  of 
current  payments,  and  at  the  end  of  ten  years 
collected  his  guarantee  fund  with  interest  i.s 
an  extra  profit. 

The  whole  subject  was  admirably  covered 
in  a  brief  letter  by  the  Chief  Engineer  of  an 
important  railroad  who  said:  "We  want  as 
good  bridges  as  any  one  and  don't  want  to 
pay  a  cent  more  than  they  are  worth  and  if 
there  is  anything  in  our  requirements  that 
adds  to  the  cost  without  producing  corres- 
ponding value,  please  point  it  out  to  us." 

Others  are  making  inquiries  along  the  same 
line  although  the  question  is  not  so  concisely 
put,  and  still  others  have  mastered  the  prob- 
lem and  are  getting  good  work,  in  quick  time 
at  a  minimum  cost. 

What  has  been  said  may  be  criticised  as  a 
recommendation  to  accept  mediocrity  in  en- 
gineering structures  and  looseness  in  business 
methods.  It  is  not  so  intended,  but  rather  to 
point  out  some  of  the  things  that  have  to  be 
paid  for  in  the  long  run,  which  are  frequently 
not  worth  what  they  cost.  The  fundamental 
principle  of  all  business  is  common  sense,  and 
the  engineer  who  has  plenty  of  this  and  is  alive 
to  the  commercial  side  of  his  problem,  as  well 
as  the  technical  side,  will  know  where  to  draw 
the  line  between  what  is  worth  paying  for  and 
what  is  not,  and  will  be  able  to  direct  the  great 
sources  of  power  in  Nature  for  the  use  and 
convenience  of  man  in  the  most  economical 
manner  consistent  with  the  object  in  view. 


Steel  vs.  Wood. 

Prices   of   Steel   Beams   and    Southern    Pine 
Compared. 


A  locomotive  requires  100  gallons  of  oil  a  year 
to  keep  it  running  smoothly. 


THE  curves  plotted  in  the  accompanying 
diagram  show  the  fluctuations  in  the 
prices  of  steel  beams  and  Southern  pine 
timber  over  a  period  of  years.  They  bring 
out  strongly  the  advance  in  the  price  of  lum- 
ber, its  resistance  to  unfavorable  conditions 
of  business  and  its  quick  response  to  favor- 
able conditions.  They  demonstrate  that  al- 
ready steel  is  cheaper  than  wood  for  struc- 
tural purposes  where  heavy  loads  must  be  sus- 
tained, and  that  if  the  constant,  never  reced- 
ing advance  of  pine  is  to  continue,  as  lumber- 
men confidently  predict  it  must,  the  time  is  not 
far  distant  when  steel  will  be  the  cheaper  for 
all  buildings  requiring  the  strength  that  makes 
desirable  the  use  of  one  or  the  other  of  the 
two  materials.  Reinforced  concrete  must  be 
given  an  important  place  in  connection  with 
this  class  of  construction,  but  the  experience 
of  those  who  have  used  it  has  varied  so  ma- 
terially as  to  cost  and  its  use  is  so  compara- 
tively young,  that  the  price  of  steel  beams  is 
the  better  as  a  basis  of  comparison  with  the 
timber. 

The  two  curves  are,  strictly  speaking,  rela- 
tive.    That  of  beams,  based  on   Philadelphia 
quotations,  is  taken   from  the  diagram  pub- 
lished in  The  Iron  Age  of  January  lo,  show- 
ing the   fluctuations   of  prices   of  crude   and 
finished  iron  and  steeL     The  price  of  South- 
ern pine  is  plotted  from  the  "general  run  of 
the  yard"  price,  wholesale,  at  Boston,  Mass.. 
compiled   from   weekly  quotations.     The   one 
price  is  cost  per  ton,  the  other  cost  per  i/x)0 
ft.    The  run  of  the  yard  price  means  that  of 
timber    large    and    small.     The    larger    sizes 
bring    the    greater    money    per    looo    ft       If 
data  could  be  procured  to  plot  a  curve  of  the 
price  of  some  one  heavy  size  of  timber,   the 
extremes  between  the  two  ends  of  the  curve 
would  be  even  more  marked,  for  the  larger 
sizes   have   advanced    more   rapidly   than    the 
smaller,  as  must  be  the  case  in  the  face  of  a 
dwindling  supply  and  a  growing  demand.     For 
the  general  comparison  of  the  two  materials, 
timber  and  steel,  the  prices  used  in  the  curves 
afford  the  fairer  basis.    In  a  sense,  the  prices 
of  other  kinds  of  lumber  have  followed   that 
of  Southern  pine,  but  the  average  increase  has 
not  been  fully  as  marked. 
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means  $55  per  1000  ft.  erected,  or  $41.03  for 
the  equivalent  of  the  steel.  Thus  the  steel 
has  more  than  $2  the  better  in  the  comparison. 

Taking  the  same  distance  between  posts 
and  the  same  span,  but  reducing  the  load  to 
that  of  the  next  smaller  standard  size  of  steel 
beam,  15  in.  42  lb.  supporting  157  lb.  per  sq. 
ft.,  it  is  found  that  the  cost  of  the  steel  is 
$25.20,  as  compared  to  the  $20.52  for  the 
equivalent  timber — a  14  x  16  in.  girder. 

In  October  and  November,  1904,  steel  beams 
dropped  to  a  point  where  they  were  cheaper 
than  Southern  pine,  in  about  the  same  ratio 
as  that  of  today,  for  heavy  loads.  The  market 
was  depressed,  while  timber  remained  station- 
ary. When  steel  drops  again ;  if  timber  re- 
tains its  present  tendency  to  maintain  its  price 
regardless  of  general  conditions,  the  advan- 
tage will  be  even  more  marked  than  now,  es- 
pecially if  pine  shall  have  continued  its  step- 
like progress  upward.  Taking  everything  into 
consideration,  including  the  expert  opinion 
of  men  well  informed  in  the  lumber  business, 
there  would  seem  to  be  little  doubt  that  the 
tendency  will  constantly  increase  to  substi- 
tute steel  for  mill  construction,  not  only  be- 
cause of  the  merit  of  steel  as  a  building  ma- 
terial but  because  of  a  lessening  comparative 
cost. — Iron  Age. 

Cost  of  Maintaining  Arc  Lamps 

In  view  of  the  present  interest  in  cost  of 
maintenance  of  various  electric  illuminants  the 
following  figures  on  the  cost  of  maintaining  arc 
lamps  will  be  of  interest  as  giving  specific 
data  from  commercial  practice.  These  figures 
are  furnished  by  the  courtesy  of  R.  E.  Rich- 
ardson, general  manager  of  the  Kansas  City 
Electric  Light  Co. 

Cost  per  month  per  lamp — 

Trimming $0.1110 

Carbons 0693 

Repairs   0569 

Inspection 0924 

Outer  Globes 01 18 

Inner  Globes 0259 

The  costs  given  are  the  averages  for  about 
3,500  enclosed  arc   lamps   in   Kansas   City. 


The  estimate  of  Pittsburg  flood  losses  is 
now  advanced  to  $50,000,000.  And  that  is  but 
one  point  where  floods  are  playing  havoc  in 
western  Pennsylvania.  Skinning  the  country 
of  forests  so  that  water  runs  off  the  land  as 
from  a  tin  roof  is  costlv  business. 


New  Zealand  has  produced  $325,000,000 
worth  of  gold  ia  the  last  fifty  years,  and  yet 
the  surfaces  of  the  gold-bearing  deposits  have 
been  worked  comparatively  little.  Great  pos- 
sibilities await  further  prospecting  and  mining, 
combined  with  scientific  methods. 


An  Estimating  Chart  for  Brass 
Rings. 


BY  vox  POPULI. 


SOME  time  ago  part  of  my  duty  consisted 
in  getting  out  estimates  for  brass  rings 
and  discs.  There  was  a  big  demand 
for  them,  but  as  competition  was  very  keen, 
it  was  necessary  to  figure  close.  It  very  rarely 
happened  that  two  orders  came  in  alike,  es- 
pecially for  rings  where  the  inside  diameter 
and  the  outside  diameter  varied  to  every  com- 
bination of  dimensions  imaginable.  It  took 
up  consideral)le  amount  of  my  time  figuring 
out  the  areas  and  weights,  in  fact  I  used  to 
have  to  work  late  nearly  every  night.  After 
putting  up  with  this  for  about  two  months  I 
set  to  work  to  devise  something  which  would 
save  so  much  figuring  and  time,  I  thought  of 
making  a  table  showing  the  different  weights 
for  all  the  sizes  and  all  thicknesses,  but  as 
the  diameters  varied  anywhere  from  r/i6  in. 
to  6  in.  by  64ths  and  as  there  were  over  16 
thicknesses,  it  would  need  a  table  showing 
over  6,000  totals  which  would  be  too  cumber- 
some for  practical  use.  Eventually  I  devised 
the  chart  shown  in  the  illustration  from  which 
I  could  directly  read  thq  weights  of  any  ring 
or  disc  of  any  dimension  and  any  thickness 
within  6  in.  diameter.  For  the  rings  I  would 
get  the  inside  diameter  weight,  and  subtract 
it  from  the  outside  diameter  weight,  the  re- 
sult giving  the  weight  of  the  finished  rings. 

A  similar  chart  can  be  constructed  for  any 
material  and  will  quickly  repay  its  cost,  where 
any  estimating  has  to  be  done.  In  making  a 
chart  for  this  kind  of  work  notice  that  the 
horizontal  hues  are  drawn  to  actual  inches 
and  eighths,  and  the  vertical  lines  are  spaced 
according  to  the  square  root  of  the  number 
of  ounces  or  pounds  as  the  case  may  be.  This 
ruling  causes  the  curves  for  the  different 
thicknesses  to  become  simple  straight  lines, 
and  it  also  shows  up  the  small  dimensions  on 
the  enlarged  portion  of  the  scale. 
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Crane  Design. 


BY  PROF.   A.   EDWARD  RHODES. 

PROBLEM :— Figure      i      represents      a 
wrought    iron   crane.     How   would   a 
draftsman  compute  the  strains  in  the 
different   members   so   as   to   determine  their 
dimensions?    The  crane  is  to  support  a  weight 
of   1,000  pounds,  as   shown. 

SOLUTION  -.—Knowing  the  lengths  of  the 
several  members  draw  the  center  lines  through 
all  the  members  and  thus  obtain  a  skeleton 
plan,  as  shown  in  Figure  2. 

Now  consider  the  horizontal  jib  E  L  to  be 
a  beam  in  equilibrium  supported  at  B  and 
loaded  at  each  end.  Next  compute  the  ver- 
tical pressure  at  B  due  to  the  loads  on  the 
lever  E  L.  This  is  found  by  the  principle 
of  the  lever  to  be 


42X1.000 


=  1,615  pounds,  fraction  neglected. 


26 
Draw  the  vertical  line  B  C,  say  8^  inches 
long,  and  through  C  draw  the  horizontal 
line  A  C,  intersecting  B  D  in  the  point  A, 
thus  obtaining  the  triangle  ABC,  whose  side 
B  C  represents  the  vertical  force  acting  down- 
wards at  B,  the  side  A  C,  the  tension  in  the 
horizontal  member  E  B,  and  the  side  A  B, 
the  compression  in  the  strut  B  D.  If  B  C  is 
SVi  inches  long,  then  will  A  C  be  13  inches 
long,  and  A  B  156  inches  very  nearly.  The 
forces  which  the  sides  of  this  triangle  rep- 
resent are  proportional  to  the  length  of  these 
sides.  B  C  represents  1,615  pounds,  hence 
A  C  represents 

1,615  X  13 

=  2740  pounds. 

8.5 

which  is  the  tension  in  B  E.    The  side  A  B 

represents 

1615  X  15.6 

— =  2905  pounds. 

8.5 
which  is  the  compression  in  the  strut  B  D. 
Now  find  the  horizontal  force  H,  which  must 
be  applied  at  the  bottom  V  of  the  post  to  hold 
the  crane  in  equilibrium.  The  load  of  1,000 
pounds  with  a  leverage  of  42  inches,  hence 
its  moment  will  be  1,000X42=42,000.  Let  the 
upper  end  T  of  the  post  be  the  origin  of  mo- 
ments, or,  in  other  words,  the  point  about 
which  the  forces  turn;  then  for  equilibrium 
the  moment  of  H,  acting  with  a  leverage  of 
36  inches,  must  be  equal  to  the  moment  of  the 


load,    namely,    42,000,    hence    the    horizontal 
force  H  will  be 
42,000 

=1,166  pounds. 

36 
The  draftsman  now  is  in  a  position  to  de- 
termine the  dimensions  of  the  different  mem- 
bers of  the  crane. 

The  lower  part  D  V  of  the  post  may  be 
considered  as  a  beam  fixed  at  D  and  sub- 
jected to  a  transverse  force  H  of  1,166  pounds 
at  the  end  V.  The  strength  of  this  beam  is 
measured  by  the  load  it  can  carry,  and  this 
is  represented  by  the  formula  (i) 

S  X  I 
W=    

1  X  C, 
in  which  W=load  in  pounds,  S=safe  stress 
per  square  inch  in  outer  fibers  of  the  beam, 
for  which  the  draftsman  may  take  12,000 
pounds  for  wrought  iron,  I=:the  moment  of 
inertia,  l=length  of  beam  in  inches,  and  C= 
the  distance  from  the  neutral  surface  of  the 
beam  to  the  most  remote  fibre.  For  a  cir- 
cular section  the  moment  of  inertia  is 

3.1416  d* 


64 
and  c  will  be  equal  to  1/2  d,  in  which  d   = 
diameter  in  inches  of  the  section. 

Substituting  these  letters  for  those  in   for- 
mula (i)  you  have 

SX31416  d* 


lX^dx64 
This  reduces  to 
sXd3 

(2) 

10. 18x1 
from  which  you  deduce 
wXio.i8Xl 


-=d8  (3) 


Substituting  in  formula   (3)   for  the  letters 
their  values  you  have 

1.166X  10.18X16 

.=d8=i5.8 

12,000 
and  the  cube  root  of  158  is  2.5  nearly,  which 
is  the  diameter  of  the  lower  end  of  the  post 
required    for    resisting    the    transverse    force 
only. 

The    corresponding    area    should    be    suffi- 
ciently   increased    to    resist    the    compressive 
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■•'ins  <h»e  to  the  load  and  the  weight  of  the 
"-'r.    b-jt  this  increase  will  be  comparativc- 

•  %-ii  1.  an  area  corresponding  to  2^^  inches 
.-'•rr    mill   be   suftcient   *or  all   purposes; 

'  '■    c  the  diameter  of  the  post  should  be  2>% 

Th4>  p"rti<>n  B  L  of  the  horizontal  jib  may 

"^dernl  a%  a  horizontal  beam   fixed  at 

r    jr«!  lf>jded  at  the  other  end  L.     This  jib 

*  •-  v.  ^'ci>rding  to  the  sketch  I  inch  thick. 
"  '•-  1'  -TTiuU  for  linding  the  depth  is  deduced 
.  •  •  f r^^m  formula  ( 1 )  by  giving  the  proper 
.   :^r%   i'-T  I  and  c     The  moment  of  inertia 

•  •'^^•aoc^llar    *ection$,    such    as   this   jib   is 
^l%e.    i» 

h  d» 

-    « ^     h  b     r   breadth   in   inches,  and  d  = 
'*•*•  -n  mche*  of  the  beam,  and  for  sections 

•  »'  •  kiwi  C    -    'j  d.     Hence  formula   (i) 
■  ..  be  changed  to 

♦  -  h  «  d» 
W-  


This  reduces  to 

sXbXd« 


W= 


1  .  ij . 


6X1 
from  which  you  deduce 

WX6X1 

=d«  (4) 

SXb 
Substituting  in  formula  {4)   for  the  letters 
their  value  you  have 

1.000X6X16 

iTd»^8 

lAOOoXl 
The  square  nwt  of  8  is  j.8  inchc*,  which 
is  the  depth  of  the  beam  W  L  to  rcsiM  the 
load  only.  This  depth  should  be  increased 
so  as  to  allow  for  the  tension  of  J,470  pounds 
in  E  B  of  the  horizontal  jib;  this  increase 
of  depth  will,  however,  be  comparatively 
small;  3  inches  for  the  depth  of  jib  will  be 
sufficient.  The  ultimate  compression  C  per 
square  inch  ifthich  the  strut  B  I)  can  re- 
si»t  is  found  by  the   following  formula: 
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C= 


l2+r2     (5) 


1+- 


in  which  f  =  a  coefficient  depending  upon  the 
nature  of  the  material,  it  is  usually  taken 
at  40,000  for  wrought  iron,  1  =  length  of 
strut  in  inches,  r  =  radius  of  gyration  of 
the  cross-section  of  the  strut,  the  squaie  of 
this  radius  is  equal  to  the  square  of  the  diam- 
eter divided  by  16,  and  for  struts  which  are 
hinged  at  both  ends,  as  this  one  is  assumed 
to  be,   a  =   20,000. 

If  i^  inches  is  selected  for  the  diameter 
of  the  strut,  whose  length  has  been  found 
to  be  31.2  inches,  then  by  substituting  these 
values  for  the  letters  in  formula  (5)  it  may 
be  found  that  the  breaking  load  in  pounds 
per  square  inch  of  area  of  section 

40,000 


973.44-v-0.72 

C  = =  37,682  pounds. 

20,000 

The  cross-sectional  area  of  a  strut  1% 
inches  diameter  is  practically  i  square  inch, 
the  result  of  the  computation  shows  that  the 
breaking  load  is  nearly  ten  times  greater 
than  the  stress  in  the  strut,  hence  it  may  be 
assumed  that  a  strut  i^  inches  diameter  is 
strong   enough   and   safe. 

Wilmington,  Del. 


Correction  on  Data  Sheets. 

The   data    sheet   of   May,    1907,   containing 

tables  of  safe  load  in  thousands  of  pounds  for 

standard  I-beams  used  as  columns  with  square 

ends,  had  an  error  in  the  formula 

50000 
p= 

(12XL«)» 

1+ 

36000  X  r2 
The  (2)  in  the  part  of  the  expression 
(12  X  ^^)^  should  have  been  omitted.  It 
should  read  (12  X  L)^'  *"  which  L  is  the 
length  in  feet  and  is  reduced  to  inches  by 
multiplying  by  12. 


The  Draitsman. 

A  DRAFTSMAN  there  was,  and  he  made 
his  prayer. 
Even  as  you  and  I, 
To  a  right  line  pen,  and  a  wooden  T  square. 
For  he  knew  they  earned  him  a  living  fair. 
So  he  went  to  work,  and  he  banished  his  care, 
Even  as  you  and  I, 

He  worked  with  a  will,  and  he  earned  his  pay. 

Even  as  you  and  I, 
And  the  big  chief  saw  that  his  work  was  good. 
So  he  paid  him  more,  as  a  good  chief  should. 
And  the  draftsman  worked  harder,  as  I  knew 
he  would. 

Even  as  you  and  I, 

Now  I  hope  all  the  bosses  will  think  about  this. 

Even  as  you  and  I, 
And  consider  their  men,  and  pay  them  well. 
So  they  won't  be  watching  for  the  five  o'clock 

bell. 
But  will  hustle  their  job  and  work  like  , 

Even  as  you  and  I, 
— By  Jim  Bind,  with  apologies  to  Mr.  Kipling. 


Razing  Buildings. 

TEARING  down  buildings  with  a  mini- 
mum waste  of  marketable  material  re- 
quires much  care  and  judgment.  The 
steel  skeletons  of  modern  buildings  are  most 
valuable,  and  are  so  carefully  taken  down  that 
the  modern  house  wrecker  is  able  to  restrict 
the  loss  almost  entirely  to  the  rivets.  This 
old  material  is  used  in  new  structures,  it 
frequently  being  found  convenient  to  design 
the  new  structures  with  a  view  to  using  it. 
Where  buildings  are  erected  with  the  knowl- 
edge that  they  are  to  be  demolished  after  serv- 
ing a  definite  and  short  lived  purpose,  such  as 
those  used  for  expositions,  the  wrecking  com- 
panies keep  a  careful  record  of  the  material 
which  goes  into  the  building,  to  be  able  to 
bid  intelligently  upon  the  contract  for  tearing 
them  to  pieces,  and  also  to  know  in  advance 
just  what  material  and  in  what  sizes  they  will 
have  available  for  sale  or  use  when  the  build- 
ings are  finally  razed. 
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The  Thebes  llailroad  Jkid.^^e. 

By  Chas.  Alma  Byers. 

THE  new  railroad  bridge  across  the  Missi.vsippi  River  at  Thel)es, 
111.,  a  point  one  handred  and  thirty  miles  south  of  Sv.  Louis 
and  twenty-six  miles  north  of  Cairo,  is  an  interesting  though 
typical  work  of  modern  railroad  bridge  construction.  It  was  built 
under  the  direction  of  the  Southern  Illinois  &  Missouri  Bridge  Com- 
pany, and  for  the  purpose  of  serving  as  a  sort  of  connecting  link  be- 
tween the  Illinois  Central,  the  Chicago  &  Eastern  Illinois  and  the  St. 
I-4»uiN  Southwestern  railroads  on  the  Illinois  side  of  the  river,  and  the 
'Fn*»co  System,  the  Iron  Mountain,  and  the  St.  Louis  Southern  rail- 
riiads  on  the  Missouri  side.  Its  construction  was  authorized  by  an 
act  of  Congress,  January  26.  1901,  and  on  May  25,  1^>05,  it  was  com- 
plcte<l.  tested  and  formally  declared  open  to  railroad  traffic.  There- 
fore the  period  covered  in  its  building  was  about  four  years,  but  on 
account  of  numerous  delays  the  time  really  required  for  the  work  has 
been  conservatively  placed  at  two  years  and  seven  months. 

The  Thebes  bridge,  as  it  is  commonly  called,  is  a  continuous 
^teel  *»tnicture  of  five  spans,  supporting  a  double  track.  The  channel 
^pan,  the  longest,  is  f>71  feet  in  length,  which,  with  the  ^ingle  excep- 
tion of  the  Memphis  railroad  bridge's  channel  span,  is  the  U»ngcst 
truvsrd  span,  not  an  arch,  in  this  country.  The  lengths  of  the  spans 
on  each  side  of  the  channel  span  are  521  feet  2  inches,  while  the  two 
en«i  ^pans  are  each  518  feet  d  inches  in  length.  This  therefore  gives 
the  steel  superstructure  a  combined  length  of  2.700  feet  4  inches.    The 
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Casing  for  Pier  Building. 

trusses,  of  the  pin-connected  type,  are  supported  on  six  piers  of  ashlar 
masonry — a  stone  surface  with  concrete  core-founded  on  solid  rock, 
five  of  which  have  pneumatic  caisson  footings.  These  trusses  are  32 
feet  apart,  providing  horizontal  and  vertical  train  clearances,  respec- 
tively, of  27  feet  8>^  inches  and  22  feet  6  inches. 

The  total  weight  of  the  steel  superstructure  is  26.880,000  pounds, 
or  13,440  tons.  Per  lineal  foot  the  weight  of  the  free  spans  is  11,560 
pounds;  of  the  suspended  spans,  7,720  pounds,  and  of  the  cantilever 
arms,  11,650  pounds. 

The  bridge  is  approached  at  each  end  by  concrete  arches — seven 
on  the  Missouri  side  and  five  on  the  Illinois  side — each  of  which  is 
65  feet  in  length,  with  the  exception  of  one  of  the  former,  which  is 
100  feet  long.  Portland  cement  was  used  in  the  arches,  and  of  this 
material  35,000  cubic  yards  was  required.  The  roadbed  on  each  ap- 
proach is  double-tracked,  ballasted,  and  laid  with  85-pound  rails. 

The  total  cost  of  this  bridge  was  $2,800,000 — of  which  amount 
$1,400,000  was  for  the  steel  superstructure,  $600,000  for  the  piers  and 
foundations,  and  $300,000  fpr  concrete  arches.  To  a  few  readers  this 
may  seem  an  enormous  amount  to  expend  for  the  building  of  a  single 
bridge,  but  when  the  traffic  matter  is  considered  the  student  of  trans- 
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portation  economics  will  readily  realize  that  wisdom  prompted  the 
work.  It  is  an  important  link  between  several  large  railway  systems, 
and  as  an  illustration  of  this  it  is  interesting  to  know  that  during  the 
first  four  months  that  the  bridge  was  in  use  2,856  freight  and  pas- 
senger trains  crossed  it.  This  is  equivalent  to  714  a  month,  or  24  a 
day.  , 

On  the  day  of  its  dedication  to  traffic  a  testing  of  its  strength 
was  made  with  twenty-eight  large-size  locomotives  of  modern  type, 
representing  a  combined  weight  of  8,000,000  pounds.  The  engines 
passed  slowly  from  one  end  to  the  other,  and  only  small  deflections 
were  made.  The  floor  system  of  the  bridge  is  designed  for  a  con- 
centrated load  of  50,000  pounds,  to  be  followed  by  a  load  of  5,000 
pounds  per  lineal  foot  of  track.  Eighty  per  cent,  of  this  weight  is 
proportioned  for  by  the  trusses,  while  the  steel  has  an  elastic  limit  of 
37,000  pounds,  giving  an  ultimate  strength  throughout  of  70.000 
pounds. 

The  Mississippi  River  at  the  point  spanned  is  2,700  feet  wide  be- 


fthowinc  Coocrvtc  Approach,  befianinf  of  Superstructure,  and  Pier*  in  Uie  diaUoce. 


io8 


THE   INDUSTRIAL   MAGAZINE 


tween  high-water  banks  and  2,400  feet  wide  between  low-water  banks. 
The  steel  work  is  elevated '65  feet  above  high  water,  so  that  boats  may 
pass  easily  under  it.  From  the  highest  part  of  the  superstructure  to 
the  bottom  of  the  deepest  pier  it  is  231  feet. 


Showing  one  end  of  Superstructure  reaching  out  over  the  river. 


THE  INDUSTRIAL   MAGAZINE 


109 


Looking  throuch  the  Thebn  Bridge,  showing  doable  track. 


The  Thebr*  Bridge  complete 


The  Wachusett  Dam  Slip. 

By  Lindon  W.  Bates. 

A  SHORT  time  ago,  on  April  ii,  without  a  warning  symptom,  a 
dam  slip,  little  short  of  a  disaster,  occurred  at  the  North  Dike  of 
the  Wachusetts  Reservoir  of  the  Metropolitan  Water  Works  of 
Boston.  At  the  highest  point  of  the  embankment  a  section  some  675 
feet  long  and  approximately  100,000  cubic  yards  in  volume  subsided 
and  slid  from  its  place  into  the  water,  leaving  the  earth  core  exposed. 

The  reservoir  dike  is  of  recent  construction.  It  was  designed  to 
withstand,  at  this  short  section,  65  feet  of  water.  On  the  date  of  the 
collapse  it  had  but  41.7  feet  of  head,  and  this  was  the  highest  gauge 
that  had  ever  yet  been  admitted.  The  level  lacked,  therefore,  23.3  feet 
of  the  height  for  which  "with  unprecedented  margin  of  safety,"  ac- 
cording to  its  designer,  this  embankment  was  built.  In  other  words, 
the  reservoir  was  less  than  two-thirds  full,  and  impounded  but  half 
the  ultimate  contents  planned  when  one-seventh  of  the  crucial  volume 
and  section  performing  the  ordinary  functions  of  a  dam  went  down. 
It  subsided  and  shot  out  with  sufficient  momentum  to  send  its  rock 
facing,  its  gravel,  part  of  the  earth  ridge  and  earth  core,  several  hun- 
dred feet,  in  almost  a  moment.  The  local  journal  giving  the  report 
says: 

"Suddenly  there  was  a  rumbling  and  the  noise  of  huge  rocks  fall- 
ing together,  and  the  whole  construction  of  the  dike  trembled  as  if 
shaken  by  an  earthquake. 

"When  the  railroad  men  appreciated  the  size  of  the  disaster,  and 
that  came  quickly,  the  question  of  the  safety  of  operating  trains  over 
the  Central  Massachusetts  Railroad  was  raised.  A  severe  vibration  it 
was  thought  might  send  down  another  section  of  the  embankment. 
The  hole  that  is  made  in  the  big  bank  is  a  monster,  and  it  is  well  worth 
a  trip  to  view  what  Nature  can  in  a  moment  do  to  put  at  naught  the 
efforts  of  man."  Nature  did  indeed  smite  here  a  few  complacencies, 
when,  in  the  providence  of  God,  before  the  water  reached  nearly  its 
destined  height,  she  repudiated  thus  forcefully  the  engineering  illu- 
sions, and  took  back  her  own.  Had  the  reservoir  been  full  and  thus 
all  the  unstable  and  fateful  mass  under  the  crest  been  saturated,  would 
anything  have  diverted  from  lower  Clinton  and  the  valley  below  the 
fate  of  Johnstown?    Would  they  not  have  joined  Galveston,  St.  Pierre, 
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San  Francisco  and  Kingston  in  the  growing  list  of  great  disasters? 
The  gratulations  that  weaknesses  and  faulty  designing  brought  a  reck- 
i»ninjj  to  but  675  feet  out  of  the  two  miles  of  embankment  are  as 
cjuaintly  audacious  as  they  are  misleading,  since  a  visit  to  the  locality 
.ii^clc^ses  that  THIS  SECTION  IMMEDIATELY  AT  THE  SAG  OR 
*>LTLET  OF  SANDY  POND  IS  THE  ONLY  PART  OF  THE 
EMBANKMENT  WHICH  HAD  AGAINST  IT  ANY  WATER  AT 
ALL.  Except  at  the  sag,  the  reservoir,  less  than  two-thirds  full,  made 
no  trial  whatsoever  in  any  way  or  degree  of  this  earth  dam,  and  the 
water,  owing  to  the  natural  configuration  of  the  ground,  had  no  more 
chance  for  an  escape  than  has  the  swan  boat  lake  in  Central  Park.  At 
the  sag.  however,  there  was  a  chance  for  failure,  and  here  two  slides 
tlu\  befall  under  the  partial  head. 

The  smaller  or  south  slip  occurred  where  there  was  but  a  few 
feet  of  water  against  the  face.  This  trivial  amount,  even,  was  enough 
♦o  melt  the  slope  like  sugar  and  let  the  gravel  facing  and  berm  slide 
away.    The  second  break,  beginning  a  couple  of  hundred  feet  north  of 

_        _  _''^^^* tf't 
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this  with  a  little  natural  peninsula  intervening,  extends  in  a  broken 
ciir\'e,  half-moon  shaped  with  a  nearly  vertical  cliff-like  bank.  The 
chord  to  the  arc  is  675  feet  long.  In  the  bank  standing,  back  of  the 
cave,  there  are  in  two  places  cracks,  and  the  fall  of  further  small 
ma.^ses  is  imminent.  The  subsidence  and  slip  extends  the  whole  width 
of  the  sag  or  outlet  of  the  old  pond.  Right  here  was  the  only  place 
calling  (or  what  one  would  seriously  deem  a  dam.  The  Lake  Reser- 
voir ha5  been  lowered  about  a  foot  below  the  critical  level  since  the 
misfortune.  Though  being  two-thirds  full,  it  shows  numerous  low 
islands  and  knolls.  In  only  two  places  did  the  waters  even  touch  the  toe 
of  the  slope  in  this  work  of  engineering  art,  and,  except  at  these  two 
places,  the  edge  of  the  water  is  from  fifty  to  several  hundred  feet  dis- 
tant from  it,  with  stretches  of  bare,  sandy  flats,  stripped  of  vegetation, 
and  from  two  to  six  feet  above  water,  intervening.  The  dike  is  all, 
excci>t  at  the  sag,  a  mere  rip-rapped  levee.  It  never  elsewhere,  even 
when  full,  would  have  had  against  it  more  than  twenty  feet  or  so  of 
water — half  the  depth  that  presses  in  floods  against  thousands  of  miles 
■  »f  levees  unknown  to  fame. 
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Examining  the  detailed  plans,  specifica- 
tions and  works  of  execution  at  this  reservoir, 
one  notes  that  they  reflect  two  dominant  ideas, 
one  an  invention,  the  other  a  specialist's  con- 
cept and  exemplification  of  the  Hazen  formula, 
of  through  and  underdam  percolation,  together 
with  unique  ideas  touching  the  selection  and 
distribution  of  materials  for  earth  dams,  their 
slopes  and  loads. 

To  the  invention  per  se  (a  method  of  set- 
tmg  sheet  piling  in  panels  to  depths  of  fifty  or 
sixty  feet,  where  favorable  material  permits) 
we  record  the  free  and  open  homage  always 
due  to  a  successful  expedient.  The  sheet-piling 
is  extended,  however,  not  only  under  the  short 
dip,  but  under  all  the  rest  of  the  long  embank- 
ment, which,  as  was  said,  will  never  have  more 
Chan  twenty  feet  or  so  of  pressure.  Equally, 
across  the  long  plateaus  and  at  the  trough  of 
the  old  pond,  a  great  trench  was  dug  where 
possible  sixty  feet  deep  and  the  patent  sheet 
piling  was  driven  in  the  bottom  another  fifty 
or  sixty  feet.  If  ever  the  engineers  of  the  Bos- 
ton water  supply  should  dominate  the  con- 
struction of  the  levee  system  on  the  Mississippi 
River  it  would  take  the  National  and  State 
treasuries  to  pay  for  the  thousands  of  miles  of 
sixty-foot  trenches  and  sheet  piling  which  they 
would  install,  for  the  river  dikes  have  to  meet 
double  the  head  pressing  on  most  of  the 
Wachusett  construction. 

There  was  a  little  gap,  however,  that  at 
the  old  pond  neck  or  outlet  about  675  feet 
across.  The  earth  dam  here  was  to  hold  back 
water  to  the  depth  or  head  of  sixty-five  feet. 
This  situation  was  "met'*  in  a  special  design 
and  construction,  with  which  its  creator  was 
so  content  that  he  planned  its  immortality.  He 
had  gone  with  two  other  similarly  eminent 
speciaHsts  to  sit  as  final  judge  and  jury  upon 
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The  slide  in  this  dike  is,  however,  unfortunately,  not  an  isolated 
misadventure  to  be  casually  reviewed,  while  broken  personal  prestige 
rehabilitates  itself  by  virtue  of  charity  and  silence.  It  is  a  national 
concern  and  should  be  studied  as  such,  for  it  is  related  directly  and 
intimately  to  the  expenditure  of  half  a  billion  dollars.  The  Wachusett 
Dike  carried  the  destinies  of  the  Government's  Panama  Canal.  The 
great  Gatun  Dam,  the  central  feature  of  the  Isthmian  Waterway,  was 
designed  upon  much  more  adverse  foundations,  by  the  selfsame  en- 
gineer, from  the  selfsame  model,  as  was  the  North  Dike  of  the  Clinton 
Reservoir,  and  the  engineering  trustworthiness  and  actual  structure 
are  together  there  weighed  in  the  balance  and  found  ominously  want- 
ing. 

Earth  dams  are  as  old  as  Mother  Earth  herself.  They  have  been 
built  successfully  and  rightly  in  every  quarter  of  the  globe  so  long  as 
man  has  been  man,  so  the  naive  conclusion  that  the  "dike  type  of  earth 
dam  is  not  discredited"  will  probably  go  undisputed.    But  nature  has 


certainly  repudiated  violently  this  individual  design  of  the  earth  dam 
and  the  quality  of  discernment,  judgment  and  experience  which 
evolved  it. 

An  inspection  of  Fig.  1  in  the  illustration  shows  that  the  portions 
A,  B,  S,  C  and  R  are  the  essential  artificial  elements.  The  office  of 
A  is  the  vital  one  of  protecting  and  supporting  the  impervious  core  B, 
and  of  carrying  the  shield  of  rip-rap  against  erosion. 

Since  the  earth  core  B  lies  on  the  steep  rear  slope  of  A,  the  upper 
part  of  B  naturally  owes  its  position  and  integrity  almost  entirely  to 
A.  It  is  evident  that  the  stability  and  integrity  of  A  are  a  sine  qua  non 
of  the  dam.  The  material  of  A  is  derived  from  the  natural  earth,  and 
is  the  same  in  character  except  that  (E)  is  consolidated  by  rain  and 
aeons  of  time,  while  A  is  a  recent  artificial  ridge.  The  material  is  a 
fine,  silt-like  sand,  water  and  glacier-ground  until  its  dominant  parti- 
cles have  had  the  angularities  rounded.  It  is,  when  dry,  decently 
reliable  in  a  bank  or  cut,  but  when  wet  it  takes  on  changed  character- 
istics, just  as  do  the  Panama  soils.    These  changes  must  be  anticipated 
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avowal  of  creatorship  is  quoted  because  with  creatorship  goes  respon- 
sibility. 

In  two  instances  of  gross  mistakes  in  the  Panama  plans  the  errors 
were  saddled  upon  subordinates.  Here  the  authorship  of  the  Wachu- 
sett  design  is  formally  recorded  by  the  engineer  himself. 

The  Gatun  Dam  for  the  Panama  Canal  was  proposed  by  the  five 
Minority  members  of  the  International  Board.  Of  the  five,  two  only 
were  supposedly  dam  specialists,  the  designer  of  the  Wachusett  Dike 
and  one  of  the  designers  of  the  old  Bohio  Dam.  The  latter  had  been 
the  undoing  of  the  former  eighty-five-foot  project  of  1901.  It  had  been 
proved  impracticable  when  competent  investigation  was  made  and  had 
been  completely  abandoned.  The  leadership  for  the  Panama  dam 
problems  was  accorded  therefore  to  the  Wachusett  speciaHst.  He  pro- 
jected for  Panama  on  both  the  Atlantic  and  Pacific  sides  a  series  of 
high  earth  dams,  the  Gatun,  "the  greatest  construction  ever  under- 
taken by  man."  They  were  brought  by  their  mass  and  by  the  special 
character  of  their  alluvial  foundations  into  the  realm  of  experiment 
utterly,  but  they  were  accepted  by  the  four  remaining  experts,  by  the 
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Commissioners  and  the  Secretary  of  War,  all  because  the  North  Dike 
of  the  Wachusett  reservoir  was  deemed  such  a  convincing  and  shining 
example  in  new  and  advanced  technique. 

Its  designer  explained  his  art  to  the  Senate  Committee :  "In  some 
of  the  testimony  it  has  been  stated  that  this  whole  matter  was  an  engi- 
neering guess.  I  wish  to  say  distinctly  that  this  is  not,  in  my  opinion, 
an  engineering  guess.  There  has  been  allowed  a  factor  of  safety  that 
is  beyond  all  factors  allowed  in  the  past." 

"Senator  Morgan — Beyond  all  precedent?" 

"Mr.  Stearns — Beyond  all  precedent,  except  in  the  case  of  this 
dam  which  I  built,  which  is  the  precedent  for  this  particular  con- 
struction." 

The  five  experts  supporting  the  Isthmian  proposition  wrote: 
"The  nearest  precedent,  in  general  design,  for  the  Gatun  Dam  is  the 
North  Dike  of  the  Wachusett  Reservoir,  which  at  its  deepest  place  will 
have  sixty-five  feet  against  it.  The  highest  portion  of  this  Dike  was 
))uilt  on  exactly  the  plan  proposed  for  the  Gatun  Dam." 
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factor  of  saturation  from  twice  the  head  of  water,  and  five  times  the 
annual  rainfall  on  a  still  more  treacherous  material.  From,  the  first 
two  elements  alone  two  or  more  million  cubic  yards  would  be  the  rel- 
ative equivalence.  Two  or  more  million  cubic  yards  from  the  Gatun 
Dam  of  silt-jelly  from  Limon  Bay  or  mud  of  the  swamps,  or  the  slid- 
ing clays  or  pasty  ashes  of  Culebra,  going  down  with  a  crash  into 
Gatun  Lake,  and  leaving  the  over-topped  mass  of  the  earth-fill  at  the 
scour  of  its  waters,  would  mean  a  mortal  disaster  for  the  waterway. 
It  will  be  presently  seen  that  the  foundation  safeguards  which  were  in- 
corporated in  the  Wachusett  Dike  were  not,  according  to  the  latest 
official  testimony,  to  be  embodied  in  the  Isthmian  Dam,  so  that  its 
hazards  from  this  further  source  are  enormously  increased.  The  re- 
pair of  the  very  high  dams  at  Panama  will  be  particularly  difficult. 
The  Culebra  Cut  will  be  finished.  Its  material  will  have  been  trans- 
ported and  deposited  into  embankments,  and  before  more  could  be 
supplied,  steam  shovels  and  their  train  system  must  be  installed  de 
novo.  The  lake  depth,  85  feet,  is  too  great  to  admit  of  repair,  by  the 
quick  and  effective  methods  of  hydraulic  dredges.  Yet  every  minute 
and  second  after  an  accident  would  be  momentous,  and  the  Gatun 
Dam,  if  the  slope  rearward  was  overtopped,  would  soon  be  in  the  At- 
lantic Ocean. 

The  vital  and  inescapable  dangers  prepared  for  the  country  in 
this  "Monster  Gatun  design"  were  clearly  set  forth  and  impressed  with 
all  the  force  that  the  English  language  allowed  by  the  Majority  of  the 
Consulting  Engineers,  but  the  public  has  been  mostly  unacquainted 
with  their  message.  This  formidable  slide  of  the  Wachusett  earth 
dam  comes  to  confirm  their  prophecies. 

With  the  Metropolitan  Dike,  and  the  accident  which  sent  one- 
seventh  of  its  critical  volume  to  the  bottom  of  the  Reservoir,  we  con- 
cern ourselves  only  as  it  is  the  pattern,  the  model  and  precursor  of  its 
great  progeny,  the  Isthmian  Dams. 

Before  the  Investigating  Committee  of  the  Senate,  the  designer  of 
all  these  structures,  detailed  the  series  of  laboratory  tests  with  earths 
from  which  he  demonstrated  the  diflferent  permeabilities,  resistances 
capillary  actions,  etc.,  in  materials.  Part  were  made  at  Lawrence,  part 
at  Clinton,  Mass.  They  were  conducted  with  a  "galvanized  iron  tank 
filled  with  the  sand  or  other  material  to  be  tested,  the  water  being 
applied  at  the  top  and  being  drawn  out  at  the  bottom  through  a  faucet. 
By  opening  or  closing  the  faucet,  different  quantities  of  water  could 
be  made  to  pass  and  the  difference  in  amounts  of  resistance  caused  by 
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waiting  for  time  to  sift  and  test  duplicated  them  in  each  and  every  em- 
bankment projected  to  hold  up  the  big  deep  lakes  on  the  Isthmus. 
The  integrity  of  the  Gatun  Dam,  with  over  30  million  tons  of  earth, 
holding  up  Lake  Gatun  at  eighty-five  feet  and  of  the  Corozal  and  La 
Boca  dams  with  18  million  tons  to  create  and  sustain  Lake  Sosa  at 
sixty-five  feet  above  low  tide,  has  been  assured  to  the  Nation  upon 
the  authority  of  the  designer  and  design  of  the  archetypal  Clinton 
structure  of  great  claims  and  sorry  discomfiture. 

The  design  was  repeated  in  colossal  forms,  once  at  Gatun  and 
thrice  near  Panama.  Each,  and  every  one  is  the  Wachusett  Dike  in  a 
magnificat. 

Almost  immediately  after  the  assembling  of  the  "Board  of  Con- 
sulting Engineers,"  before  there  had  been  any  time  or  opportunity 
to  digest  the  isthmian  data  or  examine  the  physical  factors  and  condi- 
tions, the  author  of  this  construction,  a  member  of  the  board,  began 
the  paean  and  the  propaganda  to  duplicate  the  Wachusett  performance 
on  a  grand  scale,  and  make  it  the  central  and  glorified  feature  of  the 
Panama  Canal.  The  collective  body,  at  his  invitation,  went  down 
to  Boston  to  study  this  last  achievement  in  engineering.  When, 
however,  the  Isthmian  structure  and  its  allied  feature,  the  lock  flights, 
were  proposed  they  arrayed  the  two  parties  of  the  board  in  opposi- 
tion which  divided  them  fundamentally.  The  dam,  to  weigh  over 
30,000,000  tons,  was  to  be  the  hugest  structure  ever  attempted  in 
history.  It  was  therefore  in  that  fact  alone  an  experiment  with  no 
precedent  of  guarantee  in  time  or  place.  The  Majority  therefore 
set  themselves  squarely  upon  the  first  tenet — the  Panama  Canal 
should  not  be  an  experiment  in  canal  building.  "The  Board  is  un- 
qualifiedly of  the  opinion  that  no  such  vast  and  doubtful  experiment 
should  be  indulged  in,  but,  on  the  contrary  that  every  work  of  what- 
ever nature  should  be  so  designed  and  built  as  to  include  only  those 
features  which  experience  has  demonstrated  to  be  positively  safe 
and  efficient." 

Having  thus  condemned  the  principle  of  adventure  and  specu- 
lation in  the  great  national  work,  they  proceeded  to  point  out  the 
chances  against  the  success  of  this  particular  experiment.  The  founda- 
tions at  Panama  were  not  of  rock  but  of  acknowledged  alluvium.  In 
the  Gatun  Gorges  there  was  a  surface  stratum  of  clay,  in  places 
but  31  feet  thick.  Underneath  this,  extending  from  31  down  to  204 
and  268  feet,  the  material  was  pervious,  water-soaked  and  artesian, 
the  diircharge  rising  in  the  driven  tubes  from  7  to  18  feet  above  the 
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prevent  seepage  or  percolation,  wherever  it  was  apprehended  that  the 
nature  of  the  substrata  was  such  as  to  permit  it.  It  is  the  judgment 
of  the  Board  that  such  safeguarding  features  as  core  walls,  sheet 
piling  or  the  removal  of  unsuitable  material  should  not  be  omitted 
in  similar  structures  on  this  work  of  extraordinary  magnitude  and 
supreme  importance."  , 

The  Minority  five  then  conceded  this.  They  wrote:  "In  the 
construction  of  the  Dam  it  is  proposed  to  excavate  surface  material 
to  such  an  extent  that  the  impervious  material  of  the  embankment 
will  come  in  direct  contact  with  the  impervious  clayey  material.  Also 
to  do  any  other  work  required  to  cut  off  the  flow  through  any  pervious 
material  which  futher  investigations  may  disclose."  They  added 
for  this  allowance  to  be  included  in  the  estimate  of  cost  of  the  dams 
of  $400,000.  The  Gatun  dam  became,  therefore,  safeguarded  in  the 
exact  way  as  had  been  the  Wachusett  dike,  so  it  was  supposedly 
vouched  for  and  guaranteed  in  the  success  of  its  small  predecessor. 

Soon,  however,  the  five  engineers  were  brought  up  to  the  practical 
question  of  "How?  How?"  Then  the  Panama  proposition  went  off 
into  the  air  and  the  Gatun  Dam  fell  summarily  out  of  even  the  Wachu- 
sett class.  The  pervious  strata  in  the  two  gorges  at  Gatun  extend 
to  204  and  268  feet,  much  below  the  limits  of  caisson  or  sheet  piling 
work.  Their  width  at  sea  level  is  roundly  2,700  feet.  It  became  speedily 
patent  that  these  experts  had  proposed  and  stipulated  the  physically 
impossible,  since  cutting  off  the  water  in  the  deep  gorges  was  the 
dream  of  Engineer  Quixotes.  Before  the  Senate  Committee,  therefore, 
they  openly  and  entirely  abandoned  the  provision  thus  categorically 
specified.  The  Isthmian  structure  of  30,000,000  tons  in  weight  under 
an  85-foot  head  was  there  acknowledged  to  be  then  projected  and  ad- 
vocated without  the  defenses  and  precautions  which  had  been  incorpo- 
rated to  safeguard  the  small  Wachusett  Dike,  with  but  65  feet  of  head, 
against  some  675  feet  alone  of  its  length.  Notwithstanding  this,  they 
arp-ued  speciously  and  persistently  that  the  Gatun  Dam  would  be 
quite  safe.  Why  not?  They  had  tested  sands  and  gravel  carefully 
in  two  laboratories,  in  tanks  and  tubes  with  three  feet  of  material, 
a  faucet  and  a  miniature  dike  in  a  box.  They  had  settled  the  slope, 
the  permeability  and  all  other  factors  of  safety,  as  the  designer  averred, 
"beyond  all  precedent,  exceot  in  case  of  this  dam  which  I  built." 

The  lock  flights  complementary  to  the  pernicious  high  dams  were 
pronounced  by  the  Majority  of  the  Board  of  Consulting  Engineers 
even  more  dangerous  and  objectionable  than  the  dams.     It  was  re- 
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corded  that  they  were  "perilously  near  impracticable  for  battleships*' 
and  extra  hazardous  for  large  merchant  ships.  But  the  Triumvirs 
have  just  reported  that  the  rock  (argillaceous  sandstone  is  its  latest 
name)  will  withstand  the  concrete  lock  weights.  It  has  all  been  tested 
and  proven  in  another  box  of  sand.  They  write,  "additional  tests 
were  made  at  our  request  with  an  improvised  apparatus  to  give  a 
further  indication  of  the  ultimate  supporting  power  of  the  rock. 
In  making  these  tests  irregular  pieces  of  the  rock  about  three  inches 
to  ten  inches  across  were  bedded  in  sand  in  a  box  resting  on  scales, 
M>  that  the  top  of  the  pieces  would  be  substantially  level;  the  top  was 
then  made  smooth  and  pressure  was  applied  on  an  area  one  inch  in 
Oiameter.**  , 

All  this  teetering  of  weights  as  settling  the  question  of  lock  foun- 
dations is  quite  beside  the  mark.  Xo  one  has  disputed  that  the  "sand- 
>tone,"  where  it  exists,  is  a  good  and  adequate  foundation  for  a  lock. 
r*ut  what  of  the  foundations  where  it  does  not  exist,  ind  the  masonr\' 
mu^t  repose  upon  the  pervious  strata?  These  are  the  conditions 
^hich  arc  impeached.  There  is  no  mention  of  this  feature  in  the 
"deciding  report.**  The  objections  to  the  lock  tiers  are  not  answered 
«»r  touched  by  testing  the  crushing  limit  of  indurated  clay.  The  re- 
lation of  the  lock  tiers  to  navigation,  the  locating  of  the  lower  lock 
and  approaches  in  a  morass,  the  setting  the  upper  lock  to  overhang 
this  "argillaceous  sandstone.'*  the  absence  of  foundations  for  the  upper 
af»proaches,  the  impracticability  of  establishing  proper  safety  dams 
to  safeguard  the  lakes,  the  inadequate  width  of  the  locks  to  anticipate 
batleship  growth,  questions  of  future  lake  saturation  in  the  pervious 
strata  under  the  locks,  all  these  and  many  allied  problems  are  avoided. 
This  is  circumspect.  Bohio  and  Wachusett  consort  illy  with  Delphic 
«»racles.  Pronouncements  are  promised  upon  the  Gatun  Dam.  The 
country  knows  just  what  these  will  be.  Judging  the  future  by  the 
pa*-t,  the  corroboration  of  former  decisions  will  be  complete  and 
unanimous,  and  it  will  be  announced  anew  to  the  world  that  the 
r*anama  dams  are  safe  and  certain — like  the  North  Dike  of  the 
Wachusett  Reser\oir. 


American    and    German    Electrically 
Operated  Lift  fkriti^es. 

By  Frok  C 


zn^T^^erf  Ixm:;^  lit  Sfiisc  5*^  7'i2r^  or  Ainerozan:  "^:^^v*^   25^  -w^  as 

ft-t-rtr^"!  '*:*tcr.z  TKi:?t-t'i  v~z-*n  "Lie  "ttr-ixt^  ir*  ^»iz  'z*tLZ'X  zzr—fL  Vi':ih 
**tir:  biLTiir,^  zear  a  rr*  =z-:L:rr  :e  ktcc  th  rictinT.?  "  j  :z=  ler  the 
V-tl'tr*'.  ar  i  t2:*rt  i^  a  nc^iar"  Vyrrt-  "LJinr:^  nc  ien^-riii'ic:  n  iht  steam 
t-i«t^  art  "t'l^iler.  ib-::Zi  ar*  *xz^:•H^i  ini  1.-^x7=^  ttt  i-tr  tressure, 
•fcr.ttr-crr  th-t  er^^n-e  ii-  *:^lr^  "i^?^!  :r  r'lit  Tte  el'fitr-_c  r:c:tr:I  is  also 
very  satif^fart  zcj,  as  all  ::  the  rit:  - 1 rzitrts  ar^  n^i't  Tu-t^t  7re-ct5ion 
ant  cerraintj. 

The  accir^ranji—z  :I:i5tr2.tit:T-  P^.  I.  :k:':'v^  a  m  :-e  •Serman 
ele-ttrically  ct^ratei  lift  ^r.i^ie,  r^rtttlj  r:cjftr:i.ni'i  at  the  Schwan- 
ect:r  at  Duisb-r^:,  >h:i*ir.c  the  rn f^e  tl-r-sel  -w'z^-t  r:^.  2  h:dicates 
the  p-:5:t:cn  of  the  r»"?  rrtciar'e  rerrtrxl  tins  s^z^^  the  trti^c  is  open, 
the  electrical  rr.:::rs  art  iri.iri:  r^tchir.s:^  tir— z:  rctel  in  Figs,  3 
and  -i. 

The  electrical  equip r:er.t  v»i5  irstx  ei  "rj  th-e  S:-ttnetis-Schuckert 
Werke  of  Berlin,  ani  ir.c.-Ic^  ::,2r  IJ-hrrs^j^i:  «er  iirect  cnirent 
n:r'tors  of  the  enclv^sei  type,  \\^.:h  series  -r't  i>^.  rperate-t  en  a  440- 
\  :lt  direct  current  power  art  l^crr.-'c  cirrt::.  arrir^ei  :-  the  three- 
wire  system  for  vhstnhuti.  r.  .f  ele-vtr-.cil  e^^r^  in  the  city  of  Ehiis- 
ber^- 

The  cv»ntrol*in^  irechji'^is-  "x^>.:  \r>  r^>:>Tx-^e  starrlriT  boxes  di- 
rectly cv^nnectcvl  tv^   the   h.^r-.^-^t-'   ^jlTxT-:::!   l^\er<   ::r    rreratins:  the 

IT  :^: ors  f orw  a rd  v^r  rt^ v  crse,   f v^r   .^ *  < ^   .^  ^  c\  >  -  <   t h  e  hri  Ige,  two 

n^acnotic  brakes  Kii^.i:  cx^-v-icvtet  -•  ra*:i'";f'  i-i  arrar^red  to  be 
opera tovi  auuvvMncalN .  The  r'u^:'^:  ,--.  r^  c  -v  sh:ws  the  position 
of  the  v>pcra!v>r  and  ib.e  ooTV^rv^'^'^i:  l;r\;rrs  a-i  -xf distances,  as  well  as 
the  gearitii:  fv^r  specvl  rcv*v,o::v^*\  :>e  "v^:,^-^  r^'-c  designed  for  a 
nor:va!  speed  of  S50  ?vmm<  a»v'.  :,^  ^\vT<ri^  -~  <reed  by  the  resistance 
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to  430  revolutions  per  minute,  the  power  developed  beinp^  about  12- 
horse[)o\ver  for  each  motor. 

The  bridge  may  be  opened  or  closed  in  about  one-third  of  a 
minute,  two  separate  hoisting  gears  being  used,  each  being  provided 
^iih  two  motors,  as  indicated  in  Fig.  4,  the  measuring  instruments, 
cutouts  and  switches  being  mounted  on  two  marble  panels  arranged 
on  the  wall,  as  noted  in  the  background.  The  switches  controlling 
the  motors  may  be  coupled  together  or  operated  separately  as  de- 
>ired.  thus  controlling  two  motors  or  one  by  a  single  movement  of 
the  lever  if  necessary.  Two  sections  of  the  bridge  may  be  operated 
by  a  single  motor,  running  at  a  speed  of  about  830  revolutions  per 
minute  and  developing  only  about  3-horscpower  when  there  is  no 
wind,  or  it  is  very  light.  With  heavy  winds  each  section  may  be 
operated  by  two  motors  or  the  two  sections  may  be  operated  by  two 
motors  in  order  to  open  and  close  the  bridge  in  the  same  time  under 
the  increased  load.  As  the  load  on  the  motor  increases  with  increased 
wind  pressure,  greater  power  is  developed  by  the  motor,  as  its  speed 
i**  lowered,  on  account  of  the  series  winding  of  the  machines.  The 
accompanying  illustrations  of  the  driving  mechanism  show  how  the 
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oi  another  similar  electrically  driven  121-foot  lift  bridge  of  the 
Schurzer  type  acr»>ss  the  Chicago  River  at  North  Halstead  Street. 
The  latter  illustration,  as  well  as  that  of  the  German  electric  lift  bridge, 
show  the  arrangement  of  the  overhead  trolley  wires  for  the  electric 
railway  service,  and  the  method  of  supporting  the  same  at  the  center 
of  the  bri.dsre. 


FUE  ^--Kleciiic  RoUms  Uift  RrWiicr  ol  ChKW^o  Wir*t  Side  Mctrofocitaa  E^rmtrd  E!<ctric  Railway. 


Hu  d    V.UxVUv  >t\v\hv»j{  l\n  »i^;^c   iJi  :><^  *crvM»  i^C*ixa«o 
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The  most  important  bridge  construction  in  America  during  the 
past  year  undoubtedly  has  been  that  of  the  new  cantilever  bridge  at 
Quebec,  crossing  the  St.  Lawrence  River  and  connecting  the  I'nited 
States  and  Canada  at  this  point.  It  is  maintained  that  this  bridge, 
now  under  construction,  has  the  longest  span  of  any  bridge  in   the 


Pig  7 —North  Halstead  Street  CroMing.  Chicago  River,  on  rolling  lift  bridge. 


Smi-onuinienul  German  Bridge  at  Purth  Redriu 


V.^Ie  re  v'irj  lire*  'rir.::^':!!^  :c  ijns  Tj-re  -vzz  -^tj  j:^z  sp^ns 
z^^t  ret^n^  re:'-:  rr  Oerrrjjrj   rirr:.^  rr»i  Tii>c  itt-riiti.  .t  r:;ij  re  of  in- 

c*i:r:retfrs.     A:  R;!,pf!r:?^:r-'^-  ^  rr*  :i^  :c  i  sm^  ti  rCiin:  :f  11-^3  meters 
WX5   c:c>rr:icte-i   r-^-ir  rre   ITcra.!    F^   •fr    n^    lAX    :^    -ire  Ver^inicte 


stmct:^!  ir:   :!^e   5>i**'e  ^-^^xr  ic^•-';^^^  :r»^   ?^ -"fr  '"  rfer  rexr  X^eizrurg. 
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Many  of  the  city  street  bridges  in  Germany  are  of  ornamental 
design,  decorative  features  being  brought  out  in  the  iron  work  to  a 
greater  extent  than  in  America,  as  noted  by  a  typical  street  bridge 
with  driveway  and  foot  paths  at  Fiirth.  This  Rednitz  semi-orna- 
mental German  bridge  was  built  in  1903,  and  is  36.8  meters  in  length. 

The  country-  road  bridges  in  Germany  are  very  plain  but  sub- 
stantial, although  apparently  of  light  construction,  as  noted  in  the 
accompanying  illustration  of  a  German  bridge  at  the  village  or  town 
of  Lengfurt,  having  a  total  length  of  about  150  meters.  This  bridge 
was  built  in  1904  by  the  Maschinenbaugesellschaft  Xiirnberg  and 
crosses  the  River  Main.  The  central  span  is  96.2  meters  in  length, 
while  the  two  side  spans  each  measure  32.98  meters  long. 


Construction  Work  on  a  Steel  Plant* 

By  Chas.  M.  Ripley. 

THE  contractor's  plant  at  the  above  job  is  of  interest  mainly  for  the 
reason  that  ( i )  Excavation  work  for  the  blast  furnace  founda- 
tions was  done  by  steam  shovels  and  (3)  the  gigantic  amount 
i»f  c«»ncrctc  to  be  laid  was  over  a  distributed  area,  some  places  one  mile 
t!i*-tant  from  mixing  plant;  and  (3)  the  natural  topoj^aphy  of  the 
;:rttund  was  taken  advantage  of  in  laying  out  the  concrete  mixing 
(tlant. 

Excavati(m  Work. 

The  size  of  the  plant  ultimately,  the  writer  is  informed,  will  be 
10  hla*Ht  furnaces  with  all  accessories.  The  amount  of  excavation  for 
each  blast  furnace  is  approximately  15,000  cubic  yards,  making  a  total 
*•!  150.000  cubic  yards  for  the  furnaces,  and  not  taking  into  considera- 
te »n  the  boiler  house  foundation,  blower  house,  bloom  mills,  etc.,  etc. 

It  will  be  of  interest  to  contractors  to  note  the  results  and  low 
c->^t  of  steam  shovel  work  for  such  excavation  work.  The  cut  (Fig. 
1  I  >hows  roughly  the  layout  of  excavation  for  a  pair  of  blast  furnaces, 
and  the  broad  gage  railroad  track  where  a  Marion  steam  shovel  with 
2^2  yd.  dipper  and  a  Bay  City  shovel  with  1  yd.  dipper,  passed 
thr.»ugh,  digging  in  front  and  on  either  side.  The  large  shovel  was 
handled  by  3  men,  each  at  approximately  S4.00  per  day.  assisted  by  4 
track-layers  at  $1.50  per  day  each.  The  smaller  shovel  was  manned 
b>  2  men  at  4.00  per  day  each.  There  were  also  4  more  track  layers 
v^i irking  in  connection  with  this  shovel. 

The  cars  for  excavated  material  were  of  the  ordinary  broad  gage 
flat  railroad  cars,  owned  by  the  parties  doing  the  work,  and  holding 
approximately  16  yds.  each.  15  of  these  are  being  used  in  the  work, 
and  a  shovel  gang  of  8  men  is  provided  for  the  unloading  of  each  car. 
The  average  length  of  haul  of  dirt,  is  1,000  feet  to  a  fill  that  is  being 
maile,  and  of  the  total  5  locomt>tives  used  by  the  substructure  con- 
tract* >rs,  3  are  used  to  haul  these  flat  cars.  The  other  two  U.K.  Tor- 
XvT  locomotives  are  used  to  deliver  materials  to  the  mixing  plant,  and 
X**  haul  flat  cars  with  Excelsior  bottom  dumping  buckets  containing 
r-.ncretc.  from  mixer  to  the  place  for  depositing. 

The  first  two  furnace  excavations  were  completed  by  the  above 


•  rtvllminary  work  oa  new  Jones  &  I^auKhUn  Stc«l  Plant.  Alliquippa  Psrk.  Pa. 
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Mixer  Plant  as  outlined  in  Sketch  Fig.  2. 

method  in  6  weeks,  or  about  5,000  cubic  yards  per  week.  Each  exca- 
vation pit  was  300  X  75  feet  and  was  carried  to  a  depth  of  — 18  with 
reference  to  ground  level.  One  of  the  great  elements  in  reducing  cost 
of  this  work,  was  the  fact  that  no  water  or  water  bearing  strata  were 
encountered  and  hence  no  pumps  were  required  and  no  time  wasted 
from  this  score.  Neither  were  any  piles  needed  for  foundations,  as  a 
very  hard  firm  gravel  sufficed  for  this,  and  further  did  away  with  the 
necessity  of  sheet  piling  entirely. 

(2)     The  Mixing  Plant. 

As  seen  from  the  sketch  (Fig.  2)  the  40  ft.  hillside  was  taken  ad- 
vantage of  in  saving  all  hoisting  expense.  The  expense  of  a  skip  hoist 
with  engineer,  or  gang  of  shovellers,  was  done  away  with  and  all 
trucking  also  dispensed  with,  inasmuch,  as  the  top  tracks  brought  ma- 
terials direct  from  the  siding,  and  the  bottom  railroad  tracks  took  con- 
crete direct  to  the  job,  as  shown  in  Fig.  5.  The  gang  consisted  of  1 
foreman  and  engineer,  the  same  man  acting  in  the  double  capacity  at 
about  $3.00  per  day,  and  15  laborers  at  $1.50  per  day.  These  men  with 
two  Smith  No.  5  mixers  driven  by  the  standard  engine  (about  19  H. 
P.)  turn  out  approximately  400  cubic  yards  per  day  of  concrete,  pro- 
portioned 1  to  3  to  5.    Of  late  the  concreting  has  been  going  on  night 
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and  day,  and  800  cubic  yardfe  ior  the  24  hours  is  not  an  unusual  record. 

I>ragon  Portland  Cement,  of  the  quick  setting  class  is  used  on 
thisr  job,  and  is  delivered  in  cars  as  shown  in  Fig.  2.  The  steam  to 
supply  mixing  engines  and  also  water  pump  a  few  htindred  yards 
away  at  the  water  front,  is  less  than  100  H.  P.  and  is  tended  by  one 
fireman.  Since  gravity  is  used  in  all  handling  of  materials,  the  require- 
ments for  steam  are  ver>'  limited-  Tliere  are  three  tracks  upon  the  top 
of  the  trestle  work  in  Fig.  2. 

The  trestle  work  was  made  of  12  x  12  timbers  and  was  approxi- 
mately 40  ft.  in  height.  It  needs  explanation  that  the  trestle  work 
contains  3  bins,  each  bin  lying  under  a  track,  the  outer  two  being  for 
gravel.  One  discharges  into  the  measuring  hopper  of  each  mixer; 
the  inner  or  middle  bin.  situated  between  the  gravel  bins  and  of  the 
same  size  as  one  of  the  gravel  bins,  is  divided  into  parts,  by  a  partition 
extending  vertically,  each  part  feeding  sand  to  one  of  the  mixers. 
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Fig.  2— Cross  Outline  of  Mixer  Platform. 
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St^  :c  of  bockcU  for  handling  conciTte.    These  were  pUc«d  on  ordinary  flat  cars  moved  by 

locomotives. 


Backets  handled  tty  special  derrick  to  foundati)n« 
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One  man  handling: «  bucket  of  concrete. 


1  hus  three  bins  feed  two  kinds  of  ir.aterials  to  two  mixers.  The 
cement  bags  are  sent  down  two  wooden  chutes  at  either  side  of  the 
middle  track.  The  two  outer  tracks  deliver  gravel  to  the  bins  below 
them,  and  the  inner  or  middle  tracks  deliver  sand  to  the  bin  below  it. 
The  middle  track  also  is  used  for  delivering  cement  to  the  chutes  as 
mentioned  above. 

(3)  Delivering  Concrete. 
An  admirable  feature  of  this  mixing  plant  is  that  one  locomotive 
is  more  than  able  to  deliver  concrete  to  the  several  different  locations 
where  it  is  being  laid,  and  which  are  widely  scattered.  This  is  made 
possible  owing  to  a  very  ingenious  expedient,  which  can  be  und2r- 
stood  in  connection  with  Fig.  3.  The  switching  and  shifting  of  cars 
in  and  about  the  neighborhood  of  the  mixer,  is  done  entirely  by  grav- 
ity, thus  leaving  the  locomotive  nothing  to  do  but  drop  its  load  of 
empties  at  one  location  and  pick  up  the  loaded  cars  at  another  loca- 
tion. By  noting  the  direction  of  the  arrows  which  denote  down-grade, 
it  will  be  seen  that  by  chocking  the  wheels,  cars  can  be  sent  from 
point  where  dropped  by  engine,  to  point  of  loading  where  wheels  are 
again  chocked  while  buckets  are  being  filled.  Then,  releasing  the 
wheels  will  cause  car  to  run  down  incline  to  the  point  '*B"  where  the 
grade  is  reversed  and  an  automatic  switch  allows  cars  to  descend  in  the 
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opp<»itc  direction  to  the  point  where  they  are  again  taken  up  by  the 
HKToniotive. 

Trains  of  two  cars  are  used,  each  car  having  5  Excelsior  bottom 
dumping  buckets,  made  by  the  G.  L.  Stuebner  Iron  Works.  Long 
U]an<l  City.  X.  Y.  The  superintendent  said  that  only  one  man  was 
ncede<l  to  operate  buckets,  it  being  easy  to  both  open  and  close  them 
4>wing  to  the  construction. 

By  referring  to  Fig.  i  again,  it  will  be  seen  at  a  glance  how  the 
buckets  were  transferred  to  the  job  from  the  car.  Since  the  work  lay 
a  considerable  distance  from  the  car.  two  special  hoisting  engines  and 
derricks  were  gotten  up  by  the  Carlin  Machinery  &  Supply  Co.,  which 
were  of  the  stiff  leg  variety.    These  embodied  several  new  features. 

The  most  important  of  these  features  are  as  follows : 

Owing  to  the  limited  space,  the  gage  of  the>e  derrick  cars  was 
made  10'  2  ft.  and  the  complete  equipment  36  ft.  loni^.  The  .\-frame  or 
front  support  for  the  derrick  mast  is,  however.  28  feet  wide  with  Duff 
Screw  Jacks  for  support  from  ground  after  car  is  moved  to  position. 

.\  novel  and  substantial  method  of  securing  the  top  of  mast  suf- 
ficiently ahead  or  in  front  of  the  .-\-frame  is  shown  in  the  drawing,  so 


On^mati  eM»i!y  dumping  a  buckrt  of  ct>tKr«tr 
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th.it  the  (X)  ft.  iMjom  of  the  derrick  would  travel  through  an  arc  of 
al-t::t  1*^)  degrees. 

I  he  machinery  is  designed  for  operating  a  1-yd.  Hayward  Clam 
>1h'!;  Incket,  using  an  S] 2  x  10  in.  Lambert  special  hoisting  engine 
w::a  three  friction  drums  and  special  boom  swinging  attachment 
\^Iicrtin  two  small  drums  were  used,  permitting  all  lines  to  clear  each 

•  thtT  freely  by  the  original  method  of  placing  the  sheaves  at  bottom 
<  f   mavt. 

The  derrick  base  proper  is  made  in  three  parts :  Base  plate  hav- 
iri^  large  surfaces  for  securing  to  timbers,  the  derrick  base  proper, 
whuh  forms  a  seat  for  mast,  and  the  removable  knee  or  boom  seat. 
I  hi*i  !>a^e  has  ample  clearance  for  three  ropes,  its  bearings  being  11 
"I.  in  diameter.  The  knee  can  be  readily  replaced  without  materially 
d.^turbing  other  parts  of  machine. 

The  improved  mast  top,  in  addition  to  forming  a  support  for  the 
j'jli:e*m  pin.  which  is  in  front  of  the  mast,  allowing  mast  timber 
:r. »[»cr  to  be  perfectly  vertical  so  that  it  can  readily  be  plumbed  and 
•'-e  t«»p  and  l>ottom  bearings  in  perfect  alignment,  also  cares  for  three 
-•'»a\e<  for  properly  lacing  the  boom  raising  rope.  And  the  sheave 
'*'\  in  a<idition  to  its  bearing  in  the  casting,  is  further  supported  by 
h'-.i\y  steel  stirrups  passing  through  top  of  mast  with  washer  plates 

•  r  Itack. 

The  turntable  or  bull  wheel  in  this  case  consisted  of  a  simple 
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PUn  of  kp^cial  derrick  h«w. 
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arc'e  :roa  h:n  ttllevi  in  \vi:h  woovl  braces. 

The  lor.^  Kx^rn  t>  pjtrttally  <cr ported  by  rhe  boom  bail  secured 
by  :he  ctxvi  ot  rhe  N.v^:r.  I:r:e.  which  hjLS  two  stipp«:>rting  sheaves  built 
:r.:o  ::  tor  CAtr^  in^:  the  hoisting  and  clc^^rni:  I:r.e>> 

A  srrp'e  and  novel  set  o:  rr.r.s  :s  r::aie  tcr  the  boom  top  lift, 
o.^rs'sttr;:  o:  a  'or^:  steel  r*a:e  o.'^venni:  the  two  sides  of  boom  and 
ras>.r.i:  ar.^urvl  the  e"d  w::h  a  h:::*t  np  dearie  Mock  for  lacing  the 
r.p<>v  ard  :s  s^^  c*e>-c^ed  as  to  i:^\e  a'p'e  support  fcr  ali  pins,  and 
r<r^*  ::s  v  f  a**  sheaxes  whch  are  -orhsei  :n  center  of  N>:km  side  by 
s;  •>  Nr-i^c  reav*  Iv  reneuevL 
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which  so  many  contractors  insist  upon  purchasing.  On  this  job  there 
is  a  No.  2  Emerson  pump  with  a  5  inch  suction  and  a  4  inch  discharge, 
which  is  called  upon  apparently  to  perform  no  more  work  than  could 
be  handled  by  one  of  our  Junior  pumps.  We  always  try  and  sell  the 
smallest  pump  which  will  answer  the  purpose,  but  there  are  many 
times  when  an  engineer  will  insist  on  the  purchase  of  a  larger  size. 
While  the  Emerson  pumps  will  keep  in  continuous  operation  as  long 


IrOcomottve  crane  handling  material  at  short  radius. 
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cut  off  from  what  otherwise  would  be  a  fill  2  or  3  miles  long,  1,500  to 

1,800  feet  wide  and  about  40  feet  deep.    Xo  contractor's  cars  of  special 

design  are  being  used,  but  instead  shovellers  are  employed  to  handle 

dirt,  as  stated  above,  8  to  each  unloading  car. 

The  apparatus  used  may  be  rapidly  summarized  as  follows : 

Buckets — 40  Excelsior  bottom   dump  buckets,   G.   L.   Stuebner  Iron 
Works,  Long  Island  City,  N.  Y. 

Terricks — 2  special  design  by  Carlin  Mach.  &  Sup.  Co.,  Allegheny,  Pa. 

Hoisting  Engines — 2  Lambert  4-drum.  • 

Locomotives — 3  H.  K.  Potter  and  2  American  Loco.  Co. 

Flat  Cars — 15. 

Track — All  broad  gage.    No  contractors'  cars  or  industrial  railroad. 

Locomotive  Cranes — 2  Bay  City  ;   i  for  layiog  concrete,  i  for  roustabout. 

Mixers — 3  Smith  No.  5. 

Pumps — Emerson  with  3  inch  discharge  (this  was  for  use  in  the  con- 
crete arch  over  Log's  Run). 

Cement — Lawrence  Cement  Co.'s  Dragon  Portland. 

Steam  Shovels — 1  Marion  and  1  Bay  City. 

The  blast  furnace  contractors  are:     Riter-Conley   Mfg.   Co.,   of 

Pittsburg  and  New  York.    The  substructure  is  being  put  in  by  Jones 

&  Laughlin  Steel  Co.,  at  Alliquippa  Park,  Pa. 


Mixer  Plant  at  Hogstown  Run  Arch. 
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Two  thousand  six  hundred  and  sixty  deaths 
were  reported  to  the  coroner  of  Allegheny 
county  in  the  year  1906,  919  of  which  were 
the  result  of  accidents  in  mills, 
Industrial  mines  or  on  railroads,  the  in- 

Sacrlflce.  dustrials  most  essential  to  the 

progress  of  Pittsburg. 

Many  reasons  are  assigned  in  the  reports  of 
investigations  of  individual  cases.  Some  of 
the  victims  were  burned  by  molten  metal,  a 
blast  furnace  burst,  or  a  huge  ladle  was  upset 
in  the  steel  mills;  others  were  caught  in  the 
rollers  in  a  plate  mill  and  some  crushed  in 
the  machinery  of  the  mills.  Many  were  killed 
in  mines  by  falling  slate,  some  by  gas  ex- 
plosions, and  others  by  falls  from  derricks, 
scaffolds  and  like  structures.  , 


**Steel  passenger  coaches  will  not  make  travel 
any  safer,"  said  D.  C.  Moon,  assistant  general 
manager  of  the  Lake  Shore  railroad,  to  a  repre- 
sentative of  the  Cleveland 
Steel  Cars  Plain  Dealer. 
Perilous,  Too.  ••  1  am  not  decrjnng  steel  pas- 
senger construction,"  said 
Mr.  Moon.  **I  see  where  it  might  be  economy 
for  the  railroads  to  replace  present  equipment 
gradually  with  the  new  kind,  but  I  can't  see 
where  anything  is  given  the  public  by  such  an 
innovation. 

"It  is  certainly  not  true  that  the  new  coach 
would  be  built  of  solid  steel.  If  they  were 
it  would  take  a  few  more  engines  to  haul  them. 
The  present  passenger  coach,  with  steel  under- 
frames,  weigh  from  forty  to  fifty  tons.  All 
steel  construction  would  mean  that  the  coaches 
would  weigh  four  times  as  much.  We  will 
have  to  keep  an  interior  of  a  certain  amount 
of  wood  and  other  inflammables  and  for  that 
reason  the  steel  car  is  apt  to  catch  fire. 

"In  the  event  of  an  accident,  it  would  be 
impossible  to  reach  victims  encased  in  a  steel 
car. 

"It  is  the  underframe  that  r-ght  to  be  of 
strong  steel.  The  danger  now  is  in  the  tele- 
scoping of  cars.  The  underwork  in  the  most 
modern  equipments  protects  against  the  tele- 
scoping as  long  as  the  cars  stay  on  the  rail. 
When  they  leave  the  rail  the  steel  car  would 
not  save  the  people.  The  weight,  if  of  all 
steel  make,  would  do  injury.  If  merely  cov- 
ered by  steel  on  the  outside,  the  situation 
would  be  about  as  it  is  now." 

Notwithstanding  the  fact  that  structural 
iron  workers  have  become  more  skillful  and 


more   precautions   are   being   taken   to    guard 
against     accidents,    the     death 
Accidents  roll  of  the  skyscrapers   is  be- 

Increase.  coming     greater     every     year. 

Statistics  show  that  the  number 
of  deaths  and  accidents  within  the  past  five 
years  has  increased  more  than  20  per  cent,  in 
proportion  to  the  increase  in  building  opera- 
tions. 

This  increase  in  fatalities  can  be  explained 
in  two  ways.  Either  the  structural  iron  work- 
ers are  becoming  more  careless,  or  intoxicating 
liquors  so  affect  them  that  they  are  unable  to 
display  at  critical  moments  the  nerve  and  self- 
control  that  is  called  for.  The  engineers  in 
charge  of  the  work  blame  the  accidents  on  the 
use  of  alcoholic  beverages.  The  men  them- 
selves seek  no  logical  explanation,  but  simply 
answer,  "Accidents  will  happen."  It  seems 
worthy  of  note  that  many  of  the  mishaps  occur 
on  Monday  mornings  or  mornings  after  holi- 
days. 

The  causes  of  the  accidents  are  varied; 
many  of  them  unavoidable.  Workers  occa- 
sionally lose  their  balance  or  are  crushed 
under  heavy  beams.  When  in  crossing  a  long 
span  of  iron,  the  worker  with  his  eyes  straight 
ahead  on  his  goal  speeds  across  the  narrow 
girder,  a  distraction  or  a  jar  of  the  iron  may 
cause  a  misstep  and  plunge  him  to  death.  Fall- 
ing rivets  now  and  then  kill  or  injure  men 
who  are  unfortunate  enough  to  be  in  tlieir  way. 

It  seems  surprising  that  any  arguments 
which  place  the  responsibility  on  the  effects  of 
intoxication  should  have  any  foundation  what- 
ever, inasmuch  as  the  class  of  men  who  are 
employed  as  structural  iron  workers  is  far 
higher  now  than  a  score  or  evf  n  a  dozen  years 
ago.  The  men  are  more  familiar  with  their 
work,  more  skillful  and  more  all  around 
mechanics.  The  modern  structural  iron 
worker  can  do  any  kind  of  work  on  a  steel 
building.  He  is  a  riveter,  a  heater,  an  erector» 
and  an  all  around  mechanic.  With  such  men 
the  accidents  should  decrease,  instead  of  in- 
crease. 


Edward  B.  Moore,  who  was  not  long  ago 
appointed  Commissioner  of  Patents  by  Presi- 
dent  Roosevelt   upon   the  recommendation  of 

James  Rudolph  Garfield,  Sec- 
Edward  Bruce  retary  of  the  Interior,  has  the 
Moore.  distinction  of  being    the    first 

Commissioner  to  be  appointed 
from  the  official   force  of  the   Patent  Office. 
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Barr  director  general,  and  have  adopted  a 
resolution  in  which,  while  the  governors  are 
retained  in  an  advisory  capacity,  entire  and 
complete  powers  are  given  Mr.  Barr,  who 
will  reorganize  the  company  by  making  such 
departments  as  he  sees  fir,  appointing  the 
heads  and  naming  the  salaries.  The  Exposi- 
tion now  has  what  it  possibly  needed  more 
than  anything  else — an  active  head  of  recog- 
nized ability — and  while  Mr.  Barr  is  serving 
without  compensation  he  will  nevertheless  de- 
vote his  time  and  energy  to  the  enterprise  and 
will  make  the  Exposition  a  success. 

It  is  time,  we  say,  for  the  "knocker"  to  take 
a  vacation,  as  his  work  is  about  completed. 
Unfortunately,  his  work  was  done  only  too 
well,  and  it  will  doubtless  take  some  little  time 
to  undo  his  handiwork  and  eliminate  the  effect 
of  his  nefarious  labors.  However,  as  the  Ex- 
position is  now  in  good  shape,  Mr.  Barr  and 
the  other  officials  of  the  Exposition  will  no 
doubt  take  proper  measures  to  correct  the 
existing  unfavorable  impression  on  the  part 
of  the  public,  in  which  the  press  can  be  of 
great  assistance,  and  the  Jamestown  Exposi- 
tion will  prove  to  be  one  of  the  best  and  most 
successful  of  our  great  expositions. 

It  is  reassuring  to  learn  from  the  formal 
report  just  rendered  to  President  Roosevelt 
by  Secretary  Taft,  says  the  New  York  Com- 
mercial, that  the  government 
Workers  vs.  has  thus  early  in  the  construc- 
Uncle  Sam.  tion  of  the  Panama  Canal 
taken  ho!d  of  the  labor  issue 
with  firm  hand.  Briefly,  it  has  peremptorily 
refused  to  accede  to  demands  for  an  advance 
in  wage's  made  by  three  of  the  most  important 
classes  of  canil  employes;  the  steam-shovel 
men,  including  engineers,  crane-men  and  fire- 
men, construction  locomotive  engineers  and 
construction-train   conductors. 

Secretary  Taft  points  out  that  these  men  all 
took  employment  on  the  isthmus,  well  knowing 
in  advance  exactly  what  their  wages  were  to 
be  and  all  the  conditions  and  reg^ulations  sur- 
rounding it ;  and  the  reasons  why  their  de- 
mmds  cannot  be  granted  may  thus  be  sum- 
marized :  Their  pay  is  already  from  25  to  35 
per  cent  higher  than  for  corresponding  work 
in  the  States;  every  shovelman  on  the  isthmus 
gets  a  six-weeks'  vacation  each  year  with  full 
pay — something  that  rot  one  in  fifty  thous'nd 
salary  or  wage-earners  enjoys  here  in  the 
States;  they  have  an  eight-hour  day — 20  per 
cent  shorter  than  most  of  them  had  at  home ; 


in  case  of  sickness  every  canal  employe  may 
get  thirty-days'  leave  with  pay — how  many 
mechanics  and  laborers  get  such  considera- 
tion in  the  States? — and  in  case  of  bodily  in- 
jury while  at  work  the  concession  is  sixty 
days;  and  every  married  man  is  entitled  to 
good  quarters,  comfortably  furnished,  for  him- 
self and  family,  and  free. 

Organized  labor  has  had  tilts  without  num- 
ber with  all  sorts  and  conditions  of  employ- 
ers; "Uncle  Sam"  is  a  new-comer  in  the  em- 
ploying field;  organized  labor  puts  out  its 
"best  pair  of  horns"  on  the  Isthmus  of  Pana- 
ma to  challenge  the  new-comer.  The  novice 
comes  off  victor  in  the  first  **run-in."  The 
government  is  to  be  the  leader,  the  "boss," 
now  and  henceforth. 


Paris  is  experimenting  with  the  latest  thing 
in  pavement.  They  call  it  steel  pavement,  but 
it  is  really  a  concrete  pavement  reinforced 
with  a  steel  framework.  The 
Steel  Pave-  trial  section  of  it  has  been 
meats  in  Paris  laid  on  the  Rue  Saint-Martin, 
in  front  of  the  Conservatoire 
of  Arts  and  Industries. 

The  metal  part  of  the  pavement  is  a  plate 
of  perforated  steel  with  strong  bolts  of  steel 
running  through  it  between  the  perforations. 
Each  section  has  some  resemblance  to  a  steel 
barrow,  only  the  prongs  project  equally  on 
each  side  and  they  are  square  and  blunt 

The  plates  are  arranged  close  together  on 
a  bed  of  rough  concrete  such  as  is  used  for 
wood  block  pavement.  Then  a  specially  pre- 
pared cement  is  shoveled  upon  them  in  a  soft 
condition  and  rammed  down  until  it  makes  a 
solid  mass,  with  the  steel  frame  just  leveled 
off  evenly  with  the  upper  tips  of  the  prongs. 

The  steel  prongs  are  so  close  together  that 
the  shoe  of  every  horse  and  every  wheel  of 
any  width  must  rest  in  part  on  them  and  in 
part  on  the  cement.  It  is  expected  in  this  way 
to  secure  a  highly  durable  but  distinctly  un- 
even surface,  one  on  which  horses  will  have 
sure  footing  in  all  weathers  and  on  which 
they  can  secure  the  necessary  purchase  to 
pull  heavy  loads. 

It  will  be  superior  to  asphalt  in  ultimate 
economy  and  to  wood  both  in  the  better  foot- 
ing, that  it  affords  to  horses  and  in  the  fact 
that  it  will  not  admit  of  dangerous  ruts  de- 
veloping. The  sample  laid  cost  $5.40  a  square 
metre,  a  little  more  than  a  square  yard,  but 
when  the  work  is  done  on  a  large  scale  it  is 
believed  the  price  can  be  cut  to  about  $4.50. 
The  life  of  such  a  pavement  without  serious 
repairs  i^  estimated  at  ten  years  as  a  minimum. 
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le  T»ia'j*:C   m   lii*:  th-v   rraaiiits     aiic  ibs:  ism^ 
vni  iii»  '.r-dmitrj'  r:rsi:x.  thii:  lit*-^  i»*ir  snkrr*±y 


pary  w**'t  btmifd     Srirref   r-f  zkt^  wtr't  sum- 
h**i;ii*-^7^.  «t*  irit  jiovfT  war  nn  d£,  wtfrc  wer- 


uiro^  wsrr  *;•  laLly  bcraed  as  to  prove 
i&tiits^  aiiL  jr-rn-tjf  221  ajsaost  total  loss — bc- 
mg  T^'jiL  i:r  Tm£  irac  *icr«y  iron.     From  the 

jiiKJiiinnuir  snmt  idd  tssj  be  formed  of  the 
rimdniiTT   n    iRr.izr  riit  rrzrs  were  left  by  the 


I'j  i  vn^t  re  iD  ID  L  lie  City  of  Los 
J-ji^tiii^  Ouu.  has  DeDOff  frc  the  bonding 
:.f  ^n*  umiuzipi^ry  ir-  ibe  imr-znt  of  $23vOOO^- 
XK  i:ir  Thfr  bnjdcii:  of  22:  erymiioas  water 
?}-^f!in.  sfrnnc  m  msxrnirDdt  dcIt  to  that  of 

Trit  TP.TTit^  T-ntec  «-£E  bt  exp-erjded  in  the 
rnrb^rTimnr  c«f  ax  agDeduc!  2^  miles  in 
jtmiT-h,  whizh  irlH  irrm^  rrctm  tbf  Owen's  River 
ValifT,  in  Irrro  Conntr  a  snpprf  of  pure  water 
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impounded  from  the  Tnchmg  snows  on  the 
easterly  side  of  the  higti  Sierras^  and  which 
will  nmonni  to  a  consTani  flow  of  30XWO  min- 
er's nirhe> — a  quantity-  sufiidcnt  to  supply  a 
c'ty   of    i.ooD.CKio  people. 

The  water  supply  project  aJso  includes  the 
(]e\el«»f»mcTit  of  no  less  than  acuoo  horse 
power  of  electrical  cner^^ni-,  which  w:l]  he  snf- 
r'lCH'nt  to  fitrniNh  all  Southern  California  with 
all  the  elecrncir>-  it  needs  for  whatsoever  pur- 
pose This  latter  part  of  the  cntcrpris-e  will 
p:i>  to^  the  condirt.  pa\  for  the  lands  already 
Pii'cyir.^ct'  hy  Los  Anxreles,  and  then  leave  a 
Mifhciei'i  surplus  to  renew  the  enrre  water 
>v^rem  oi  the  cir\\ 
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small  stretch  of  road  furnishes  much  improved 
grades,  and  materially  lessens  the  distance  into 
Southwest  San  Francisco,  than  over  the  old 
route  down  the  Peninsula.  In  total  length  the 
cut-off  proper  does  not  exceed  nine  miles, 
yet  that  entire  distance  has  involved  continu- 
ous, heavy,  and  very  expensive  work.  Heavy 
cuts,  fills  and  tunnels  have  constituted  the 
work  from  beginning  to  end. 


view  of  interior  of  Tunnel  No.  6,  Bay  Shore  Cut-off. 

Preliminary  work  on  this  vast  undertaking 
was  commenced  about  three  years  ago,  and 
operations  have  been  pushed  vigorously  at  each 
end,  and  at  several  points  between,  until  about 
June  15  of  the  present  year,  when  all  the  work 
save  track  laying  was  completed. 

It  is  estimated  that  the  total  cost  of  con- 
structing this  cut-off  will  approximate  $7,000,- 
030.  Throughout,  the  cut-off  i:.  double-tracked 
(including  all  the  tunnels).  Work  on  the  last 
tunnel  was  completed  last  November.  The  en- 
tire work  was  planned  under  the  general  super- 
vision of  William  Hood,  Chief  Engineer  of  tht 
Southern  Pacific.  These  plans  have  been  exe- 
cuted under  the  immediate  direction  of  \V.  E. 
Marsh,  Assistant  I'nginecr. 

Tunnels  Xos.  2  and  5,  and  most  of  the 
grading,  were  done  ly  contract:  the  remaining 
tlircc  tunnels  and  all  other  operations  were 
done  by  the  railroad  company  under  Engineer 
Marsb.  The  tunnels  are,  of  course,  the  great- 
est picturesf|uc  feature  of  the  cut-off.  Xos.  1 
iind  2  are  tbrouRh  the  Potroro  Hills:  Xo.  3 
tbrouRh  Hunter's  Point  Hill;  Xo.  4,  the  larg- 
est tunnel,  poe*^  under. the  liii?li  ri(li?e  opposite 
Candlestick  Point ;  Xo.  5  is  through  Sierra 
Point. 


Tunnel  No.  i  is  1,817.3  feet  long,  through 
massive  Serpentine  rock  with  clay  seams;  No. 
2  is  1,086.4  ^t.  long,  also  through  the  same  kind 
of  rock;  No.  3,  2,364  feet  long,  is  in  part 
through  wet  sand  with  seams  of  clay,  and  in 
part  through  very  hard  silicated  formation; 
No.  4,  which  is  3,547  feet  long,  is  mainly 
through  very  wet  ground  with  quicksand  and 
c'ay  layers,  and  in  part  through  medium  shale ; 
No.  5,  1,138.8  feet  long,  is  through  hard  sand- 
stone. The  total  length  of  these  tunnels  is 
9.948.5  feet,  being  i  mile  and  884  feet  of 
double-track  tunneling. 

The  average  progress  in  each  end  of  each 
tunnel  was  a  little  over  4  feet  a  day,  or  8  feet 
a  day  total  progress.  No  power  drills  were  re- 
quired except  in  the  hard  rock  in  No.  3.  The 
tunnel  sidewalls  are  of  concrete,  and  the  tun- 
nel arch  of  brick,  with  three  sections,  accord- 
ing to  material  passed  through. 

The  packing  between  sidewalls  and  arch-ring 
and  natural  material  in  some  cases  is  broken 


Looking  out  of  Tunnel  No.  4.  Bay  Shore  Cut-off. 

roc'c.  and  in  other  cases  concrete.  The  tunnel 
excavation  of  maximum  section,  including  an 
assumptive  of  six  inches  all  around  the 
masonry,  was  approximately  32.2  cubic  yards 
per  lineal  foot. 

These  tunnels,  with  the  exception  of  No.  5. 
were  taken  out  with  a  center  core,  being  about 
(S  feet  high  and  about  13  feet  wide,  support- 
ing the  false  timbering,  and  in  the  progress  of 
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on  the  Pacific  Coast  in  the  history  of  railroad 
construction. 

The  Southern  Pacific  System  is  also  now 
carrying  forward  another  immense  project  in 
connection  with  the  newly  completed  Cut-OflF. 
It  is  the  building  of  the  largest  terminal  and 
freight  yards  West  of  the  Missouri  river. 
More  than  140  acres  of  the  Bay  are  now  be- 
ing filled  in,  and  on  this  will  be  constructed 
many  large  buildings,  a  vast  network  of  track- 
age. This  great  terminal  will  be  located  in 
Visitacion  Valley.  The  total  cost  of  the  Cut- 
OflF  and  this  immense  terminal,  freight  yards, 
etc.,  will  cost  the  Harriman  System  many  mil- 
lions of  dollars. 


RAILROAD  NOTES. 


The  Pennsylvania,  through  the  Frank  P. 
Whitton  Co.,  contractors,  has  begun  work  on 
the  construction  of  a  new  coal  storage  yard 
at  Ashtabula  Harbor  which  will  embrace  eight 
half-mile  tracks  and  have  a  capacity  of  about 
500  cars.  The  addition  will  represent  an  in- 
vestment of  about  $50,000. 


It  is  estimated  that  the  cost  of  tramps  to  the 
railroads  of  the  country  amounts  to  $2,500,000 
annually.  They  infest  every  line  and  are 
responsible  in  many  cases  for  railroad  wrecks, 
the  burning  of  depots,  great  loss  of  life,  and 
fires  in  box  cars.  In  order  to  take  revenge  on 
society  some  of  them  tamper  with  switches, 
interfere  with  signals,  and  even  kill  railroad 
employes. 


The  first  practical  steps  are  now  being  taken 
in  connection  with  the  scheme  for  a  tunnel 
through  Mount  Blanc.  Seven  French  engi- 
neers have  recently  arrived  at  Sallanches,  on 
the  French  side  of  the  mountain,  and  thirty 
men  are  now  engaged  in  pick  work  rendered 
necessary  by  certain  preliminary  studies  and 
estimates. 

Another  party  of  seven  engineers  is  simi- 
larly engaged  on  the  Italian  side.  A  great  in- 
ternational company  has  already  been  formed, 
having  as  its  head  M.  A.  Monod,  the  eminent 
engineer  of  Paris. 


The  Nickel    Plate   Railroad   may   be  called 

upon  by  its  New  York  Central  owners  to  solve 

the  problem  of  through  trolley  traffic  between 

Cleveland  and  Buffalo.     It  is  pointed  out  that 

*     -"l  and  suburban  passenger  business  of 


the  Lake  Shore  could  be  diverted  to  the  Nickel 
Plate  under  a  system  of  combined  electric  and 
steam  operation,  such  as  that  on  the  West 
Shore.  At  the  same  time  the  through  freight 
business  of  the  Nickel  Plate  could  be  more 
economicaly  handled  by  transferring  it  to  the 
fast  tracks  of  the  Lake  Shore. 

At  present  the  passenger  traffic  of  the  Nickel 
Plate  on  its  entire  mileage  from  Buffalo  to 
Chicago  is  only  about  $3,000  per  mile  per 
annum.  The  Lake  Shore  Electric  is  earning 
between  Toledo  and  Cleveland  over  $5,000  per 
mile  per  annum.  The  Cleveland,  Painesville  & 
Eastern  electric  line  earns  over  $10,000  per 
mile  per  annum.  These  figures  show  the 
amount  of  passenger  traffic  that  could  be  di- 
verted to  the  Nickel  Plate  if  converted  to  elec- 
tric equipment.  It  would  not  only  make  a 
strong  bid  against  the  trolleys  for  suburban 
traffic,  but  would  draw  largely  from  the  un- 
profitable short  haul  business  of  the  Lake  Shore. 


In  the  early  days  of  railroading,  say  in  the 
'70's,  there  was  a  wood  pile  every-  few  miles 
along  the  road.  The  engines  used  only  wood, 
and  when  they  came  to  one  of  the  wood  piles 
the  engineer  and  fireman  would  climb  down 
and  fill  up  the  tank. 

There  was  about  as  much  difference  in  pay 
those  days.  The  engineer  got  $2  and  the  fire- 
man $1,  and  there  was  no  such  thing  as  over- 
time. The  day  ended  when  the  end  of  the 
road  was  reached.  They  could  not  get  water 
in  the  boiler  unless  the  engine  was  moving, 
there  were  no  such  things  as  injectors  or  in- 
spirators. There  was  a  pump  and  it  was  at- 
tached to  the  guides  of  the  drivers,  so  that 
unless  they  were  moving  there  was  no  way 
to  pump  water  in. 

Repairs  added  to  the  burden.  An  engineer 
was  suposed  to  make  his  own  repairs.  Of 
course,  he  couldn't  be  expected  to  do  that 
now,  the  machinery  being  so  much  more  com- 
plex. The  fireman  used  to  crawl  under  the 
engine  and  pack  the  wheels.  If  anything  went 
wrong  there,  it  was  his  fault. 

There  didn't  use  to  be  any  safety  devices, 
like  the  steel  brake  beam  or  the  air  brake. 
And  the  hand  brakes  were  poor.  It  was  not 
a  bit  unusual  for  one  of  these  wood  brake 
beams  to  give  way  and  wreck  the  train. 

An  engine  was  not  rated  in  horsepower  or 
the  diameter  of  the  drivers,  but  according  to 
the  number  of  cars  it  could  pull,  whether  they 
were  loaded  with  straw  or  brick. 
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Showing  exlremc  angle  of  tip. 


the  upper;  in  this  way  together  with  numerous 
locks,  this  great  engineering  project  was  ac- 
accomplished ;  the  details  of  construction,  how- 
ever, were  far  more  difficult,  in  fact,  it  was 
a  most  stupendous  task.  As  this  undertaking 
was  completed  before  the  days  of  special  ma- 
chinery which  has  now  revolutionized  the 
methods  of  similar  construction,  each  foot  of 
this  wonderful  canal  was  a  product  of  manual 
labor ;  the  **sweat  of  the  brow"  with  pick  and 
shovel  and  wheel-barrow ;  each  piece  of 
masonry  was  dressed  and  set  by  hand,  and 
truly,  no  undertaking  was  ever  carried  on 
under  more  difficult  and  trying  circumstances, 
the  whole  being  executed  by  "Brawn." 

How  differently  this  undertaking  would  be 
carried  on  at  the  present  time,  with  the  mod- 
ern appliances ;  using  the  gigantic  steam 
shovels  of  our  day  for  the  excavation ;  and 
trains  of  the  large  pneumatic  dump  cars,  car- 
rying in  the  neighborhood  of  35  cubic  yards 
of  material  each  ;  hauled  by  one  of  our  modern 
locomotives  to  the  dump  and  di^char^^ing  the 
entire  contents  of  500  cubic  yards  or  so,  by 
the    turning    of    a    single    valve;    d'spensing 


largely  with  the  item  of  labor  in  which  there 
are  so  many  disaffections,  relying  almost  en- 
tirely upon  those  wonderful  mechanical  im- 
plements that  are  imbued  with  nearly  the  spirit 
of  human  intelligence;  constructing  the  banks 
upon  the  different  "levels"  as  they  now  employ 
these  cars  to  fill  the  trestles  of  our  present 
day  railroad  construction,  diminishing  with 
these  facilities,  the  engineering  work,  and  pro- 
viding a  water-way  with  a  less  number  of 
levels,  fewer  "inclines"  and  locks,  simphfi^d 
in  its  construction.  It  would  certainly  be 
more  economical  in  its  operation  and  better 
adapted  to  become  of  enhanced  value;  a 
monument  to  the  enterprise  of  its  state  own- 
ership; instead  of  its  deterioration  to  a  dirty, 
muddy  sluice-way  of  sewerage!  Even  now, 
the  reconstruction  of  this  water-way  might 
pgriin  come  into  commercial  prominence  and 
competition  with  the  paralleling  railway;  with 
the  abundance  of  water  power  that  may  be 
GTcncrated  throughout  almost  its  entire  length, 
for  the  application  of  electrical  traction  and  a 
reconstruction  of  the  water-way.  providing 
fewer  and  longer  "levels,"  fewer  inclines  and 
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struction,  the  buckets  are  subject  to  a  side 
movement  before  being  tilted  to  dump;  the 
angle  made  by  the  floor,  when  in  this  dumped 
position,  is  considerably  steeper  than  is  found 
in  most  dump  cars,  nearly  50  degrees  from 
the  horizontal,  so  as  to  insure  complete  dis- 
charge of  the  entire  contents;  it  is  claimed 
that  all  the  material,  of  any  character,  will  be 
discharged  from  this  car  t«pon  the  single  ap- 
plication of  the  air  power. 

The  relative  efficiency  of  this  car,  consider- 
ing the  weight  of  the  material  contained,  as 
compared  with  the  total  weight  of  the  loaded 
car  is  considerably  more  than  usually  found, 
carrying,  generally,  when  fully  loaded,  nearly 
42  cubic  yards,  and  assuming  that  the  average 
cubic  yard,  thus  loaded  for  transportation,  will 
weight  about  3,000  pounds,  the  total  load  would 
approximate  125,000  pounds — the  weight  of  the 
car,  when  empty,  being  58,700  pounds,  a  total 
load  upon  the  rail  will  then  amount  to  nearly 
184,000  pounds,  of  which  125,000  is  the  weight 
of  the  material  contained,  or  68  per  cent  of 
the  locomotive's  power,  utilized  in  the  hauling 
of  the  material. 

The  great  strength  and  consequent  dura- 
bility of  these  cars  may  be  judged  from  their 
weight,  insuring  their  long  and  continued  serv- 
ice in  the  employment  of  the  contractor,  with 
little  or  no  repairs,  beyond  those  of  ordinary 
wear  and  tear. 

As  the  requirements  of  general  railway  un- 
dertakings have  produced  a  decided  demand 
for  a  car  of  similar  construction,  capable  of 
discharging  its  entire  load  upon  either  side  of 
the  track,  The  Lawson  Car  Co.,  is  preparing 
to  place  a  number  of  new  cars  upon  the  market, 
to  fulfill  this  particular  service.  The  experi- 
mental car  has  been  successfully  "tried  out," 
under  the  most  adverse  circumstances  and  has 
developed  a  number  of  new  and  valuable  quali- 
ties heretofore  unprecedented.  The  car  is  to  be 
of  80.000  pounds  capacity  and  carrying  about 
20  cubic  yards,  bank  measure  or  28^  cubic 
yards,  loose  measure,  when  loaded,  and  weigh- 
ing about  41,000  pounds,  empty,  deriving  a 
relative  efficiency  of  the  weight  of  the  ma- 
terial, as  compared  with  the  total  weight  of 
loaded  car,  equivalent  to  about  65  per  cent  of 
the  pulling  power  of  the  locomotive.  One  of 
the  important  features  that  has  been  developed 
in  this  single  box  car,  has  been  its  great  sta- 
bility when  dumping  or  discharging  its  load, 
producing  no  lifting  of  the  wheels   from  the 


rail  or  excessive  jolting  of  ifie  car.  The  floor, 
when  in  the  dumped  position,  assumes  an 
angle  of  52^  degrees  from  the  horizontal ;  this 
car  has  been  safely  dumped  while  traveling 
at  a  speed  of  20  miles  an  hour. 

The  above  information  was  furnished  by 
the  Lawson  Car  Company  and  Mr.  John 
W.  King,  Park  Row  Bldg.,  New  York. 


Clark  Traction  Trencher. 

THE  digging  of  ditches  by  machinery  is 
becoming  much  more  common  as  the 
number  and  length  increase.  To  dig, 
elevate  and  convey  to  side  of  ditch  is  the  ob- 
ject of  designers  of  this  machinery.  The  ma- 
chines of  the  Clark  type  are  self-propelling 
under  steam  at  the  rate  of  2  to  4  miles  per 
hour  over  ordinary  country  roads  when  being 
transferred  from  job  to  job  or  by  folding  up 
the  elevator  and  taking  off  the  smoke  stack 
they  can  be  placed  on  a  flat  car. 

The  three  sizes  of  Clark  trencher  cuts  from 
28  to  60  inches  and  weigh  10,  12  and  16  tons 
respectively.  The  engines  are  from  16  to  25 
H.  P.  and  the  mechanism  thoroughly  built  so 
to  take  the  strain  of  handling  30  to  80  cubic 
yards  per  hour.  The  elevators  are  arranged 
to  throw  the  dirt  either  to  the  right  or  left 
side  and  as  the  cutting  proceeds  the  machine  is 
advanced. 

The  weight  on  the  big  wheels  is  at  least 
3  I'.ct  from  the  trench  so  there  is  no  danger 
of  a  cave-in,  and  pipe  may  be  laid  within  2  or 
3  feet  behind  the  machine ;  this  avoids  the 
use  of  sewer  braces  except  where  the  soil  is 
very  soft. 

Only  two  men  are  required  to  operate  the 
machine — an  engineer  and  fireman,  the  latter 
attending  to  the  adjustment  of  the  elevator  leg. 

When  trenching  along  a  street  and  such  ob- 
structions as  water  and  gas  pipes  are  en- 
countered the  elevator  leg  is  raised  and  a  cut 
made  over  the  pipe  and  the  machine  is  al- 
lowed to  dig  down  and  backward  under  the 
pipe.  This  avoids  the  hand  shoveling,  com- 
mon with  some  machines. 

To  excavate  earth  with  pick  and  shovel  and 
load  it,  will  cost  about  40c  per  cubic  yard,  for 
hard  pant  20c  for  tough  clay;  iSc  for  ordin- 
ary clay,  gravel  or  loam  and  12c  per  cubic 
yard  for  light  sandy  soil — wages  being  reck- 
oned at  15c  per  hour,  but  with  a  traction 
ditcher  it  may  run  as  low  as  4c  per  cubic  yard. 
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A  Labor-Saving  Machine. 

IT  has  ever  heen  man's  aim  to  make  and 
utilize  any  machinery  which  tends  to  de- 
crease labor  and  increase  output,  and  to- 
day there  is  hardly  any  article  manufactured, 
or  laborious  occupation  carried  on  but  what 
there  is  more  or  less  extensive  machinery 
used  to  facilitate  the  same. 

This  principle  also  applies  to  the  develop- 
ment of  the  coal  producing  industry,  and 
today  coal  can  be  mined,  hoisted  and  loaded 
almost  automatically.  One  of  the  greatest 
labor  saving  machines  in  this  line  to  be  put 
on  the  market  in  the  past  decade  is  a  Box 
Car  Loader,  manufactured  at  Ottumwa,  Iowa, 
by  the  Ottumwa  Box  Car  Loader  Co.  By 
using  this  machine,  operators  have  been  able  to 
do  away  with  the  services  of  from  four  to 
twelve  men  whose  occupation  has  been  the 
throwing  of  coal  from  the  center  to  the  ends 
of  the  car. 

The  accompanying  illustrations  will  give  a 
very  good  idea  of  the  shape  and  design  of  this 
machine,  but  a  short  description  of  the  opera- 
tion will  be  an  aid  toward  a  more  intelligent 
understanding  by  the  reader. 

The  coal  is  dumped  down  gravity  chutes, 
and  delivered  into  a  hopper,  or  carrier,  which 
sets  on  the  end  of  the  main  frame  of  the  ma- 
chine, and  which,  when  a  car  is  ready  to  load, 


is  run  into  the  car.  This  carrier  is  run  alter- 
nately to  one  end  of  the  car  and  then  to  the 
other,  and  in  its  motion  past  the  chute  or 
apron,  delivering  the  coal  to  the  car  it  receives 
its  load  of  coal.  As  soon  as  the  motion  of  the 
hopper  toward  the  end  of  the  car  is  complete, 
a  traveling  end  gate  pushes  thru,  carrying  the 
coal  out  to  the  end  of  the  car.  This  operation 
is  then  duplicated  in  the  other  end,  and  so  on 


The  ottumwa  Box  Car  I«oader. 

alternately  until  the  car  is  loaded.  The  ma- 
chine is  then  backed  out  under  its  own  power, 
the  car  run  down  the  track,  and  a  new  one 
run  into  its  place.  The  machine  also  has  a 
car  pulling  attachment,  by  the  use  of  which  a 
string  of  from  two  or  three  to  twelve  or  fif- 
teen loaded  cars  may  be  switched  either  up  or 


Showing  position  of  loader  in  car. 
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yards  of  earth  and  rock  have  been  excavated 
— one-fourth  the  estimated  yardage  of  the 
Panama  canal. 

Director  Newell  declares  that  valueless 
land,  when  reclaimed  by  irrigation,  will  sus- 
tain one  person  to  the  acre.  In  relating  his 
experiences,  he  declares  that  the  most  inter- 
esting was  the  discovery  of  water  within  15 
feet  of  the  surface  in  the  Nevada  desert,  which 
for  40  miles  is  covered  with  the  bones  of  men 
and  animals  who  perished  because  they  were 
unable  to  find  water. 


The  Deep  Waterway  Project. 

The  government  project  to  connect  the  Great 
Lakes  with  the  Gulf  of  Mexico  by  a  deep 
water-way  carries  with  it  a  solution  of  the 
whole  vexatious  puzzle  of  equitable  transporta- 
tion rates,  and  points  a  way  to  the  quicker  de- 
velopment of  the  whole  country  in  '^'ery  line 
of  industrial  enterprise  or  agricultura.  pur- 
suit. 

It  is  one  of  those  rare  questions  of  public 
policy  free  from  any  suspicion  of  politics  or 
"graft."  It  is  plain  matter  of  business  touch- 
ing the  prosperity  of  the  country  as  a  whole, 
and  the  individual  profit  of  every  man,  whether 
he  be  a  laborer,  mechanic,  farmer,  merchant  or 
millionaire. 

The  completion  of  such  a  waterway  means 
cheap  transportation  for  the  millions  of  tons 
of  products  from  this  vast  territory.  It  means 
a  great  public  highway  of  unlimited  capacity, 
giving  direct  connection  between  our  fields  and 
factories  and  the  great  markets  of  the  world. 

The  "divide"  between  the  Great  Lakes  and 
the  valley  of  the  Mississippi  has  been  cut 
through  by  the  Chicago  sanitary  and  ship  canal, 
having  a  minimum  depth  of  twenty-six  feet. 
This  section  alone,  is  the  greatest  artificial 
waterway  in  the  world.  It  was  built  twice  as 
large  as  was  necessary  for  sanitary  purposes, 
in  anticipation  of  the  present  project  to  con- 
tinue the  work  until  tide-water  is  reached. 
That  which  remains  to  be  done  is  simply  the 
task  of  improving  natural  existing  waterways 
of  river  channels. 

The  Mississippi  Valley  presents  no  unsolved 
problems,  from  an  engineering  standpoint.  Mil- 
lions of  dollars  have  been  expended  by  the  gen- 
eral government  and  private  corporations  in 
experimental  work.  There  is  no  longer  any 
problem.  The  building  of  levees  is  simply  a 
matter  of  time  and  money.     The  channel  im- 


provement is  only  a  question  of  dredging  by 
modern  machinerv. 

As  the  nineteenth  century  was  the  age  of 
railroads,  the  twentieth  century  will  be  the  age 
of  waterways  and  canals.  In  his  process  of 
development  man  has  always  followed  the 
easiest  lines  of  transportation.  The  pendulum, 
therefore,  is  swinging  back,  and  the  improve- 
ment of  natural  waterways  and  the  building 
of  canals  to  connect  natural  lines  of  water 
communication  are  the  great  problems  now 
occupying  the  commercial  world. 

Here  in  the  United  States,  where  railroad 
construction  and  operation  have  reached  a 
high  state  of  efficiency,  it  costs  on  an  average 
7.5  mills  to  move  one  ton  of  freight  one  mile. 
On  the  Great  Lakes,  where  the  connecting 
canals  afford  a  depth  of  twenty  feet,  the  aver- 
age cost  is  .92  mill,  and  on  the  Lower  Mississ- 
ippi and  Ohio,  where  barges  are  used,  the  cost 
ff  carrying  heavy  freight  is  reduced  to  .1  mill 
per  ton  per  mile.  On  the  Erie  Canal — a  mere 
ditch — the  cost  of  moving  freight  is  but  1.9 
mills  per  ton  per  mile,  and  when  the  present 
plans  for  a  12-foot  depth  are  completed  the 
cost  will  be  reduced  to  less  than  one  mill. 

The  fear  that  canals  may  supersede  the  rail- 
roads is  not  only  groundless  but  it  has  been 
established  as  a  fact  that  where  railroads  and 
canals  compete  as  common  carriers  the  result 
has  invariably  been  that  the  tonnage  of  the 
former  has  been  largely  increased.  The  water- 
ways through  the  Great  Lakes  made  Chicago 
the  greatest  railway  center  in  the  world.  The 
barge  has  not  superseded  the  freight  car.  Both 
these  means  of  conveying  freight  are  thriving, 
not  only  around  the  Great  Lakes,  but  also 
along  all  the  great  water  courses  and  the  At- 
lantic sea  coast.  The  waterway  furnishes  the 
more  economical  means  for  carrying  the  slow 
and  bulky  products  of  the  forest,  mines,  farms 
and  furnaces;  the  railroads  provide  the  most 
rapid  means  for  transporting  the  costly  and 
finished  products  of  the  loom,  mill  and  factory. 

On  the  Erie  Canal  the  cost  of  transportation 
is  1.9  mills,  but  upon  the  deepening  of  that 
waterway  to  12  feet  the  expense  will  be  re- 
duced to,  approximately,  half  a  mill.  Col. 
John  L.  Vance,  president  of  the  Ohio  River 
Improvement  Association,  said  in  an  address 
recently  delivered  that  "the  heavier  freight" — 
coal,  iron,  steel,  locomotives — "are  today  car- 
ried on  the  Ohio  and  Lower  Mississippi  for 
one-third  of  a  mill  per  ton  per  mile — a  less 
figure  than  any  other  waterway  in  the  world. 
These   figures  include  the  return  of  empties 
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Two  Flory  Cableways  on  a  Dam  across  Snake  River. 


to  transfer  it  from  one  bank  to  the  other  and 
put  it  in  cars  or  bins.  1  he  expense  saved  in 
rehandling  the  sand  is  an  important  item 
when  compared  with  pumping  it  into  a  barge 
which  must  be  towed  to  the  shore  and  un- 
loaded. The  labor,  and  frequently  delay  in 
getting  proper  anchorage,  are  too  obvious  for 
discussion. 

The  capacity  per  day  is  limited  by  the  size 
of  bucket  and,  to  a  certain  extent,  the  length 
of  the  span.  A  daily  capacity  from  400  to  600 
cubic  yards  is  readily  obtained  where  the  con- 
ditions are  favorable  for  the  bucket  to  fill  and 
discharge. 


Modern   Machinery  for  Earth 
Moving. 

THE  very  large  amount  of  railroad  con- 
struction at  the  present  time  going  on 
in  the  United  States  presents  many  in- 
teresting problems  for  the  engineer  and  for 
the  contractor.  Not  only  are  the  existing 
steam  railroads  extending  their  lines,  particu- 
larly in  the  west,  but  the  number  of  inter- 
uban  electric  roads  in  course  of  constuction 
or  contemplated  is  very  large.  Many  miles  of 
such  steam  and  electric  roads  are  being  built 
through  rolling  country,  and  which  call  for  the 
making  of  large  cuts  and  fiHs. 

Fifteen  or  twenty  years  ago  the  aim  of  the 
constructing  engineer  was,  how  cheap  a  road 


could  te  built,  and  not,  as  at  the  present 
time,  how  good.  Nowadays  many  millions 
of  dollars  are  being  spent  for  the  elimination 
of  grades  and  for  the  double  tracking  of  lines, 
proving  that  the  ideal  of  the  engineer  is  far 
different  now  from  what  it  was  when  railroad 
building  in  the  United  Staes  was  in  its 
infancy.  The  reduction  of  grades  necessitates 
the  moving  of  many  more  yards  of  earth  than 
was  the  case  when  the  line  of  railroad  was 
determined,  not  by  the  shortest  distance  be- 
tween two  given  points,  but  by  the  cheapness 
with  which  it  could  be  constructed.  As  a  re- 
sult the  mechanical  ingenuity  of  the  builders 
of  earth-handling  machinery  has  been  called 
into  requisition,  with  the  result  that  in  the 
year  1907  earth  can  be  moved  cheaper  and 
quicker  than  ever  before.  The  purpose  of  this 
article  is  not  so  much  to  indicate  the  method 
of  constructing  a  line  through  rocky  country, 
but  to  have  something  to  say  about  machinery 
which  can  be  successfully  employed  in  moving 
er.rth  where  rocks  are  conspicuous  by  their 
absence. 

Perhaps  the  most  efficient  earth  moving 
machine  so  far  used  is  an  elevating  grader. 
It  must,  of  course,  be  understood  that  this 
machine  is  not  suited  for  work  where  large 
stones  are  encountered  nor  where  root  grub- 
binsc  has  not  been  done.  For  cheaply  and 
efficiently  moving  the  ordinary  prairie  soil 
which  is  encountered  in  almost  every  section 
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Plan  of  BlevattnK  Grader  showing  Plow. 


tween  the  bottom  of  the  doors  when  they  drop 
and  the  ground,  and  also  because  the  height  of 
the  wagon  from  the  ground  should  be  as  little 
as  possible,  so  that  they  can  conveniently  be 
drawn  underneath  the  carrier  of  the  grader. 
This  heavy  draft  difficulty  was  overcome  by  the 
inventor  of  the  National  dump  wagon,  who 
hinged  his  doors  in  such  a  way  that  they  slide 
up  the  outside  of  the  wagon  box  when  the 
load  is  dumped,  instead  of  dropping  straight 
down  to  the  ground.  In  this  way  the  capacity 
required  could  be  obtained  without  increasing 
the  height  of  the  wagon,  and  at  the  same  time 
it  could  be  coupled  short  and  thus  made  of 
light  draft.  This  swinging  up  of  the  doors  is 
shown  in  the  illustration,  and  is  a  feature  much 
appreciated  by  practical  railroad  contractors. 
It  is  not  only  for  railroad  building  that  an 
elevating  grader  can  be  advantageously  used, 
but  also  for  constructing  improved  earth  roads 
in  territory  where  heavy  cuts  have  to  be  made 
and  where  stone  for  macadam  is  scarce.  Roads 


thirty  to  forty  feet  wide,  properly  crowned, 
and  with  ditches  on  each  side,  can  be  built  at 
a  very  low  cost  when  an  elevating  grader  is 
used.  The  earth  is  excavated  from  the  two 
sides  of  the  road  and  thrown  to  the  center, 
and  is  then  packed  down  by  either  a  horse  or 
steam  roller. 

In  many  of  tjie  eastern  states  roads  are  be- 
ing re-located  with  a  view  of  doing  away 
with  heavy  grades  that  often  exist  at  the  pres- 
ent time.  Hills  are  being  cut  down  and  hol- 
lows filled  out,  so  that  teams  can  haul  much 
heavier  loads  with  less  exertion  than  was 
formerly  the  case.  Elevating  graders  and  dump 
wagons  can  be  employed  to  good  advantage, 
and  highway  builders  are  coming  to  see  what 
a  saving  can  be  effected  by  the  employment  of 
these  machines. 

The  guaranteed  capacity  of  the  National 
elevating  grader  is  i,ooo  cubic  yards  of  earth 
per  day  deposited  in  embankment  or  loaded 
into  wagons,  but  under  favorable  circumstances 


National  Dump  Wagon  dumped. 
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M^  :    \.%Ti\s  or   more  can   be   moved   in 

:-%*    ^Mfk    vihcn    a    traction    engine    is 

T%i«l\c  h<»r<rH,  eight  in  front  and  four 

«ri  a\rrage   i,ooo  yards  of  earth  per 

•  K   in  jnd   week  out.  and  a  twenty  or 

•  \e    h-^rHcjxiwer    traction    engine    will 
«    if'.m    \,200  to   1.500  yards  every  day 

•  ••rajifr  c«H»t  of  moving  ordinary  earth 
.   :nic  -t   in  embankment  by  means  of  an 

•  •:  trailer  1^  2^  2  to  3'^c  per  cubic  yard. 

r.  «l-:n;p  «»nK«>ns  are  used  and  the  haul 
.. .  •!•  H  n«»t  exceed  1.J00  feet,  Qc  per 
I  '  1  !'•  .1  c«»ii«»iTvati\e  estimate  of  cost. 
'••Tj    i^    a    subject    which    will    bear   the 

:•'»«  *:i»:.nn»n    from    all    earth    moving 

•  •'*    ar-d    aUo   from   highway   builders. 

r  *<.ircc  and  commanding  high  wages, 

••^••.•n  demands  that  the  mo>t  modern 

•;. »mv-al    machmery    l>e    employed,    so 

'  *-    i"»t    either    <»f    building    steam    and 

r.lAaxs   <»r   of   highway   construction, 

-    S'.'Ujjht   down  to  the  lowest   possible 


Tbe     New    Studebaker    Dump 
Wagon. 

S:N<r    the    Studebaker     Vehicle     Works 
*- .«*    Its   U'ginning,   fifty-five   years  ago, 
:r.   a   cminiry  blacksmith   shop  at   South 
I'-  1     I'd.   It   ha<  ne\er  been  their  policy  to 

•  •--  .    *'"i      President  J.   M.  Studebaker  said, 

-  A  p«*  '  c  address  last  summer,  that  he  never 

—  *•     1   Men  the  time  when  he  could  say  he 

•  ..  •*!:••  <d-  and  he  never  expected  to  sec  it. 
•    •■  .  *    Vtn    this    constant    endeavor    to    do 


things  just  a  little  better  that  has  l)een  largely 
instrumental  in  maintaining  the  high  standard 
of  efficiency  and  quality  of  all  Studebaker 
products  and  in  building  up  their  immense 
busine^s. 

1  his  policy  of  constantly  striving  to  pro- 
duce something  better  is  apparent  in  every 
department  of  the  Studebaker  plant,  and  in 
no  part  of  the  factory  is  it  more  noticeable 
than  in  the  branch  of  the  business  devoted  to 
the  manufacture  of  dump  wagons.  For  sev- 
eral years  past  they  have  leen  making  an 
exhaustive  study  of  the  dump  wagon  ques- 
tion, and,  as  a  result,  arc  tcxlay  able  to  offer 
to  contractors  a  dump  wagon  that  satisfies 
every    requirement    of   modern    methods. 

Many  contractors  have  learned,  to  their  c«>st. 
that  the  dumping  mechanism  is  not  the  only 
important  part  of  a  dump  wagon.  The  finest 
dumping  attachment  ever  invented  in  connec- 
tion with  a  p<K)rly  constructed  gear  would  be 
a  disappointing  failure.  So.  in  the  first  place, 
the  wheels  on  the  Improved  Studebaker  Ideal 
are  built  to  stand  up  unJe;  the  hardest  kind  of 
wear.  The  front  gear  has  full  circle  oscillat- 
ing fifth  wheel.  This  permits  the  front  wheel 
on  either  side  to  drop  into  a  depression  or  run 
over  an  obstruction  without  disturbing  the 
level  of  the  body.  The  load  is  drawn  directly 
from  the  front  axle,  instead  of  from  the 
hounds — a  most  worthy  improvement.  The 
coupling,  consequently  lighter  draft,  and  also 
insuring  clearance,  making  it  impossible  to  stall 
a  team  on  the  dump. 

The  dumping  attachment  is  operate<l  from 
the  driver's  seat.  It  is  very  simple,  and  abso- 
lutely  positive  in   its   action.     A   chain    is  at- 


Sulr  View  of  «UudetMiker  Dump  Wajron 
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tached  to  the  front  roller,  and  passing  down 
over  rollers  to  one  of  the  trap  doors,  follows 
along  its  entire  length;  thence  over  roller  and 
pulley  attached  to  the  rear  end  of  bed  along 
the  full  length  of  the  other  door  and  back 
again  to  the  front  roller,  making  practically  an 
endless  chain.  One  end  of  this  winding  upon 
a  slightly  larger  roller  circumference  than  the 
other,  closes  one  door  in  advance  of  the  other. 
The  bottom  doors  are  covered  with  a  high 
quality  of  heavy  sheet  steel.  Over  the  inside 
edge  of  the  trap  door  closing  first,  this  steel 
projects  about  i'/2  inches,  so  that  when  the 
doors  are  closed  this  projection  laps  over  the 
other  door,  effectually  closes  the  opening,  and 
makes  a  tight  bed  that  will  not  leak.  By  the 
use  of  the  endless  chain  device  for  closing  the 
trap  doors  all  necessity  for  adjustment  of  any 
kind  is  avoided,  and  the  doors  are  always 
tightly  closed.  Attached  to  the  dumping  lever 
is  a  safety  device,  making  it  impossible  to 
accidentally  dump  the  load. 


Rear  View  of  Wagon. 

The  trap  door  sills  are  made  of  heavy  angje 
iron,  and  underneath  them  passes  the  endless 
chain.  Metal  loops  serve  to  retain  the  chain 
in  place.  The  trap  doors  are  suspended  by 
four  heavy  hinges  on  each  side.  The  body  is 
made  of  well-seasoned,  bone  dry,  hard  wood. 

The  Improved  Studebaker  Ideal  dump  wagon 
is  made  in  two  sizes,  ij^  and  2-yard  capacities, 
respectively,  stroke  measure. 


Improvised  Method  of  Excavat- 
ing. 

IN  making  the  excavation  for  the  First 
National  Bank  building  on  Euclid  ave- 
nue, Cleveland,  it  would  be  very  diffi. 
cult  for  horses  to  pull  a  wagon  load  of  dirt 
up  the  steep  incline  afforded,  and  the  dirt  is 
consequently  hoisted  in  an  improvised  method. 
The  dirt  is  shoveled  by  hand  into  a  wooden 
box  containing  about  J4  cu.  yd.  A  hoisting 
engine  then  transports  it  by  means  of  a  100  ft. 
beam  to  the  wagon,  which  is  backed  on  to  a 
narrow  staging.  The  driver  and  laborer  then 
empty  the  box  through  one  end  which  is  open, 
by  taking  off  the  rope  from  that  end. 


The  South  is  now  making  more  than  four 
times  as  much  iron  as  the  United  States  made 
in  i860  and  nearly  as  much  as  the  entire 
country  made  in  1880. 


Test  of  a  Dump  Wagon. 

FOUR  tests  were  made  in  the  Purdue  Lab- 
oratory for  Testing  Materials,  and,  in 
brief,  the  objects  of  the  tests  were  as 
follows  : 

First — To  ascertain  the  maximum  or  break- 
ing^  load  which  the  complete  wagon  would  sus- 
tain. 

Second — To  ascertain  the  resistance  of  the 
rear  wheel  against  the  strain  that  occurs  when 
the  wagon  is  tilted  side  wise  on  a  slope  so  steep 
that  it  is  about  to  overturn. 

Third — To  ascertain  the  resistance  of  the 
rear  wheel  against  the  strain  that  occurs  when 
the  wheel  is  caught  in  a  rut,  and  the  horses  at- 
tempt to  turn  it  out  of  the  rut. 

Fourth— To  ascertain  the  strength  of  the 
rear  axle  when  loaded  a^  the  bearings  of  the 
springs  and  supported  in  the  hubs. 
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Tor  the  purpose  of  these  tests,  a  Troy  Bot- 
'aoHDimip  Wagon,  No.  sJ^,  taken  out  of 
rtoHt  by  the  manufacturers,  the  Troy  Wagon 
^*ork»  Company.  Troy.  Ohio,  rated  as  capable 
ni  MfeU  carrying  8.500  pounds,  or  4J4  tons, 
vat  oscd  The  total  weight  of  the  wagon  as 
tested  was  2^10  pounds,  or  1.2  tons.  Of  this 
««^  1^1 1  pounds  was  on  the  front  end,  as 
tntcd.  and  1.199  pounds  on  the  rear  end.  The 
of  the  body  of  the  wagon  was  I,j86 
1%.  The  rear  wheel  was  4  feet  5  inches 
m  diameter;  width  of  tire,  4  inches;  spokes, 
ilqi  mch  size;  hub.  9«j  by  liyi  inches;  ma- 
?€T*at    white    oak.     The    wheel    weighed    208 


rcctly  into  the  testing  machine,  a  steel  girder, 
£,  was  placed  across  the  weighing  platform 
of  the  testing  machine.  The  wagon,  mounted 
longitudinally  by  wooden  joists,  G,  was  set 
up  on  one  projecting  end  of  this  steel  girder. 
The  load  from  the  testing  machine  was  ap- 
plied to  the  wagon  through  a  straining  beam, 
B,  supported  at  one  end  on  a  wooden  prop. 
D,  that  rested  on  the  other  end  of  the  steel 
girder  E.  The  load  came  on  the  surface  of 
the  sand,  which  was  filled  in  the  wagon  box  to 
the  level  of  the  sides.  It  was  distributed  over 
the  surface  of  the  sand  by  blocks  and  sills. 
The  straining  beam  and  sills  did  not  touch  the 
sides  of  the  body.     The  load  went  down  to 


Fig.  I— side  \-iew  of  wagon  under  test. 


T  •  *•   test  on  the  complete  wagon  developed 

'    !«it    that    It    sustained    a    load    of    72,500 

;•     -  !•.   ••*'  y>'4   tons,  before  it  broke  down. 

\-r.     tailore   did   occur,    it    was    not    in   the 

•  '^  -    bot  :n  the  Uxly  of  the  wagon,  and  was 
«-  •  <7Tparied  b>'  a  «lippmg  of  the  side  boards 

"^    r^h   other,   and   by   a  yielding  of  the 
*.    -«    .   -fstng  the  steel  neck  plates  to  the  side 

I "     ^*irr  to  make  this  loading  test,  the  wagon 

■  %    m^%   tilled  with  sand,  and  the  load  was 

^ypcurii  U'  the  sand  by  mounting  the  wagon  in 

4   SATW^  trtting  machine,  as  shown  in  Figures 

•  Afwi    2 

>i«ac«  the  wagon  was  too  large  to  place  di- 


the  bottom  of  the  box  through  the  sand,  ex- 
cept for  such  part  as  went  directly  into  the 
sides   through  the   friction  of  the  sand. 

In  Figures  1  and  2.  A  is  the  vertical  screw 
of  the  testing  machine,  which  brings  down  the 
straining  head.  C,  on  the  straining  beam,  B. 
This  load  is  carried  one-half  to  the  prop,  D, 
and  one-half  to  the  wagon  through  the  strain- 
ing beam.  The  total  load  on  the  straining 
beam  is  weighed  on  the  weighing  platform  of 
the  testing  machine,  and  is  indicated  on  the 
scale  beam.  F. 

The  loads  given  in  Table  1  arc  not  the  total 
loads  on  the  testing  machine,  but  the  actual 
loads  carried  by  the  wagon. 
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The  loads  were  applied  in  steadily  increasing 
quantity,  and  were  released  at  intervals  to 
obtain  the  set  of  the  parts  of  the  wagon  until 
failure  occurred. 

MEASUREMENTS  TAKEN. 

In  order  to  determine  the  amount  of  yield- 
ing of  the  parts  of  the  wagon  during  the  test, 
the  following  measurements  were  taken: 

(a)  The  dimensions  of  the  top  of  the  box 
before 

(b)  and  after  test. 

(f)  The  widening  of  the  opening  in  the 
body  at  the  bottom  of  the  neck. 

(rf)  The  amount  of  sag  of  the  bottom  of 
the  box  at  the  center  of  the  bottom.  This  is 
measured  with  reference  to  the  sides  of  the 
body. 

(e)     The  deflection  of  the  sides  of  the  body 
with  reference  to  the  fixed  points  on  the  sides 
over  the  axles.    The  sides  act  as  girders,  car- 
rying the  load  to  the  axles,  and  this  measure- ' 
ment  represents  the  deflection  of  the  girder. 

if)  Downward  movement  of  spring  on  rear 
axle. 

ig)  Deflection  of  rear  axle  below  line 
drawn  between  hubs. 

{h)  The  entire  downward  movement  of  the 
wagon  body  with  reference  to  the  bottom  of 
the  wheels. 

(«/)    The  change  of  diameter  of  rear  wheel. 
The  results  and  log  of  test  are  set  forth  in 
Table  i  and  Diagram  i. 

The  successive  loads  and  deformations  are 
given  in  all  detail  and  are  sufficiently  descrip- 
tive. The  main  events  of  the  test  may  be 
summarized  thus : 


I«oad 

40,500 
44.500 


I/>ad 
I«bs. 

20.25 

22.25 


Front  bolster  down  on  arches. 
Side    boards    of    body    slipping 
along  each  other,  due  to  bend- 
ing of  body. 
48,500    24.25     Side  boards  cracking  at  neck. 
62,500    31.25     Sides  down  on  rear  hubs. 
72,500    36.25    Rivets  sheared  in  neck  plate. 

As  the  capacity  of  the  wagon  is  figured  as 
8,500  lbs.,  the  factor  of  safety  against  dead 
load  is  72,500  divided  by  8,500  or  8.53. 

The  wheels,  axles  and  bolsters  showed  no 
signs  of  failure.  The  chains  were  intact.  The 
bottom  of  the  box  had  sagged  4.37  inches,  but 
did  not  leak  sand  under  the  test.  The  dump- 
ing mechanism  worked  after  the  test  and 
dumped  the  load. 

The  springs  over  the  rear  axle  were  unin- 
jured.    These  springs  serve  a  useful  purpose 


in  absorbing  the  severe  jars  and  jolts  which 
arise  in  service.  They  thus  lead  to  a  greater 
life  of  service  of  the  wagon  than  would  be 
the  case  in  the  absence  of  such  springs. 

TABLE  I. 
Lofl:  Sheet  of  Test  of  Troy  Dumping  Wagon. 


aEaURIS  DF  FAILURE  X*t  >^ 

oil  W9IVB 


Ibfl. 


SetR 

2  '■    - 


S«t|t 


Set  A 


Ffotlt  Sift  R 

bolster    dowti 
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L€OD 
2(111 

3  mo 

4^01 30 
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OOfO 
0  0<  0 
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1  LfXXI 

]aooo 

36.000 
0  000 
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21000 
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^25,00 
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^5,000 
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Deformation  of  PartB, 


c      d 
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I 


IS 
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I        I 

(00  Oil  0  m 

00  i\  00  0  Ol> 
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i>nj  no  01 
coin  OHOOO 
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I 
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01'  I  ik!0  jL':.\2i  *Ul 

77  1  74  0  4H  i  :t4  0.il 
IHVl  ftyiO  44  2  51  0,13 

ifiil  m,(}*ii  1  iHO  Ji 
iTii  i<TO  4r  2rao..r^ 

47'l*  0I*!0.60  2  \M\\\U 
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».I7 


Maxittititii  Load, 


Note— For  gross  load  on  wagon  add  to  net  load  8.600  Iba. 

Sand 2700  lbs. 

1  Heam .,  S'lO    " 

Platform,  plates  and  roller 450    " 

Total iJSOO  lbs. 

NOMENCI^ATURE. 
c— Widening  of  neck,  d— Sagging  of  bottom  of  box  at 
center  of  box.  t— Vertical  sagjHng  of  sides  of  box  with 
reference  to  fixed  points  over  the  axles,  f— Deflection  of 
springon  rear  axle.  fr-Defleclionof  rcarnxle.  h— Whole 
vertical  movement  of  wagon  with  reference  to  bottom  of 
wheels,    w— Change  of  diameter  ol  rear  v/beel. 
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safety  under  ordinary  working  conditions  will 
be  largely  in  excess  of  2.05. 


Table  No.  II. 
Test  of  Rear  Wheel  from  Troy  Wagon,  No. 
55^.    Force  applied  on  rim  at  right  angles  of 
plane  of  wheel.    Axle  held  solid. 
Load  on 

REMARKS 

Slight  cracking. 
Spokes  giving  in  hub. 


Rim.  Lbs. 
4,000 
4,500 
5.000 
5,150 
5,400 
5.500 


Spoke  slipped  in  hub. 

Spoke  cracked. 

Five  spokes  lifting  out  of  hub. 


when  the  horses  attempt  to  turn  it  out  of  the 
rut.  The  rear  of  the  wheel  in  service  is  held 
firm  in  the  rut  and  the  draft  applied  to  the 
axle  twists  the  hub  and  spokes  against  the  re- 
sistance of  the  rim.  The  spokes  break  or  pull 
out  of  the  hub. 

The  method  of  testing  is  shown  in  Figure 
4.  The  rim  of  the  wheel  was  held  solid  in  a 
large  clamp,  C,  attached  to  the  upright  of  the 
testing  machine.  The  weight  of  the  wheel 
rested  on  rollers,  R,  and  the  rim  free  to  move 
at  the  support,  but  not  at  the  clamp.  The 
loads  were  applied  at  right  angles  to  the 
axle  by  the  straining  head  of  the  testing 
machine  at  P.     In  service  the  rim  is  held  in  a 


1  ■ 

m 

y  IE 

li 

i 

Fig.  8. 


After  the  test  the  twist  of  the  wheel  was 
5  inches  movement  at  the  end  of  spoke. 

The  third  test  was  made  to  determine  the 
resistance  of  the  rear  wheel  of  a  Troy  Dump- 
ing Wagon  against  the  strain  that  is  brought 
about  when  a  wheel  is  caught  in  a  rut  and 


horizontal  clamp  (the  rut)  and  the  loads  (the 
draft)  applied  horizontally.  In  the  test  the 
clamp  is  vertical  and  the  load  is  vertical.  The 
action  on  the  wheel  is  the  same  in  each  case. 
The  leverage  of  the  load  was  43  inches  from 
the  center  of  the  hub. 
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!-  were  applied  increments  as  shown  in 

N  •    J  and  the  amount  of  the  twist  of 

th  reference  to  rim  was  measured.   The 

•»r  m. 'xement  was  almost  entirely  in  the 

rid   <mly  very  slightly  in  the  rim. 


Table  No,  III. 

I  •  *•• 

•>f    Rear    Wheel    from    Troy    Wagon, 

"^       5' 

Rim  clamped   solid  and   force  ap- 

•   '1    - 

1    right  angles   to  axle  in  direction  of 

.    Tp 

at   le\eragc  of  43  inches. 

Twtrt  of  Whr«l 

Kad  of  Spoke.                   RBM  A  R  KS. 
Inches. 

0 

000 

V.l» 

017 

•  jnn 

031 

:  io 

a46 

1.X10 

061 

ryjo 

08b 

.vnoo 

1. 14 

.^.*» 

I  (M        Spoke  gi\Hng  in  hub. 

.V50. 

Vfax.    I  09        Spokes  giving  in  hub  and 

nm. 

**  ^'-.imn  the  maximum  load  was  3,650 
--:-**.  %»i!h  an  accompanying  twist  repre- 
----..1  h»  a  2  inch  movement  at  the  end  of  the 
;•  %'%  The  upper  spokes  yielded  more  than 
"'  *  •rr  *p«>kes,  smce  the  latter  are  strength- 
•r-"!  ♦  \   the  di^h  of  the  wheel. 


This  load  of  3,650  pounds,  acting  with  a 
leverage  of  43  inches,  gives  a  moment  of  13,- 
080  feet  pounds.  Now,  if  the  horses  were  to 
turn  at  right  angles  to  the  body  of  the  wagon, 
their  leverage  would  be  gj^  feet,  since  that  is 
the  distance  from  the  center  of  the  king  bolt 
to  the  center  of  the  rear  wheel.  The  draft  of 
a  pair  of  heavy  horses  will  probably  not  ex- 
ceed 800  pounds  under  the  most  favorable  cir- 
cumstances, hence  the  moment  would  be  800 
X  9J^,  or  7,600  feet  pounds.  The  factor  of 
safety  against  this  strain  is,  therefore,  13,080 
divided  by  7,600.  or  1.72. 

It  is,  perhaps  needless  to  add  that  con- 
ditions so  severe  as  this  never  occur  in  the 
use  of  wagons ;  for  one  wheel  of  a  wagon  is 
never  clamped  by  a  rut  as  firmly  as  it  would 
be  in  a  vise.  Moreover,  when  one  wheel  is  in 
a  rut,  the  other  wheel  is  ordinarily  in  another 
rut,  so  that  the  strain  due  to  turning  out  is 
distributed  over  two  wheels  instead  of  being 
concentrated  on  one. 

The  purpose  of  the  fourth  test  was  to  de- 
termine the  strength  of  the  steel  rear  axle 
from  Troy  Dumping  Wagon,  No.  5^4,  when 
loaded  at  bearings  of  the  springs  and  sup- 
ported in  the  hubs.  The  axle  acts  as  it  does 
in  the  wagon  and  is  loaded  and  supported  at 
the  same  points.  The  axle  was  of  steel  2^  x 
2^2  inches,  square  in  cross  section. 
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Portable  RaOway  on  Contract 
Work.* 


BY  ARTHUR  REICHE. 

WHILE  the  standard  gauge  railways  in 
this  country  are  superior  in  every  re- 
spect to  this  in  other  parts  of  the 
world  the  narrow  gauge  and  especially  the 
Portable  Railway  is  not  used  to  a  great  extent 
in  America.  I  have  made  many  investigations 
to  ascertain  why  such  railways  are  not  more 
used  in  this  country,  and  the  details  that  I 
obtained  have  convinced  me  that  the  con- 
tractors in  America  are  not  familiar  with  the 
advantages  of  this  system  of  conveying,  for 
portable  railways  can  be  used  here  even  to 
better  advantage  than  in  Europe,  because 
wages  and  the  cost  of  maintenance  of  draught 
animals  are  generally  two  or  three  times 
higher  and  there  is  a  greater  scarcity  of 
laborers. 

It  is  true  that  in  the  United  States  narrow 
gauge  railways  equipped  with  locomotives  and 
heavy  box  dump  cars  running  on  rails  of  30 
to  75  lb.  are  used,  but  only  to  transport  very 
heavy  quantities  of  material,  while  on  the  other 
hand  the  transportation  of  smaller  quantities 
is  done  practically  everywhere  by  means  of 
scrapers,  wheelbarrows  and  dump  carts.  The 
country  in  which  narrow-gauge  and  portable 
railways  are  used  to  the  greatest  extent  is 
Germany,  and  everyone  who  has  traveled 
much  there  will  be  observed,  even  in  the  large 
cities,  the  portable  track  with  dump  cars  of 
different  types  used  to  advantage  for  dirt  and 
materials,  for  sewerage  work,  paving,  railway 
and  bridge  construction,  the  excavations  for 
large  buildings  and  concrete  works  of  all 
description.  I  am  convinced  that  this  system 
of  transportation  can  be  used  to  the  same  ad- 
vantage in  this  country,  and  have  some  prac- 
tical data  in  support  of  this  decision. 

Messrs.  Dodge  and  Day,  consulting  engin- 
eers, Philadelphia,  who  devote  their  attention 
to  the  betterment  of  industrial  plants,  have 
given  me  comparative  data  for  the  construc- 
tion of  a  siding,  part  of  which  has  been  buih 
with  wheel  scrapers  and  the  other  part  with 
portable  track  and  cars.  The  work  done  was 
grading  on  a  spur  being  built  for  the  Penn- 
sylvania R.  R.  Company  near  Homewood,  Pa. 
About  25000  cu.  yd.  of  earth  was  moved,  ap- 
nroximately  two-thirds  of  it  being  moved  with 

♦  An  illustration  of  this  work  appeared  on  our  hel  ruary  cover. 


portable  railway  and  the  balance  with  wheel 
and  dray  scrapers. 

The  wheel-scraper  work  was  nearly  all  bor- 
row-pit  work,  and  the  soil  was  good  average 
earth,  easily  plowed  with  a  three-horse  grad- 
ing plow.  The  haul  was  from  150  to  450  ft., 
averaging  350  ft.  The  labor  prices  on  the 
scraper  work  were  as  follows  for  lo-hour  day, 
No.  3  Western  wheel  scrapers  being  used,  the 
number  being  varied  to  suit  the  haul-  Two- 
horse  team  at  $5,  three-horse  snap  team  at 
$7.50,  three-horse  plow  at  $7.50,  foreman  at 
$3,  two  scraper  loaders  at  $1.75. 

The  car  work  was  in  a  wide  cut  and  bor- 
row-pit  averaging  5  ft.  in  depth;  about  one- 
third  of  the  material  was  hard  gravel  clay 
which  could  be  plowed  only  with  a  three- 
horse  rooter  plow.  All  material  was  plowed. 
The  average  haul  was  about  650  ft.  Koppel's 
24-in.  gauge  portable  track  with  rolled  steel 
ties  was  used.  Temporary  spur  tracks  were 
laid  over  the  cut  and  the  plowing  was  done 
on  both  sides  of  them.  The  Koppel  standard 
double  side  dump  cars  were  used  in  two  trains 
of  four  cars  each  of  i  cu.  yd.  capacity.  This 
load  was  easily  plowed  by  one  horse. 

The  dump-car  track  was  on  a  light  trestle 
constructed  of  round  timber,  cut  in  the  vicinity 
and  averaging  20  ft.  in  height. 

The  labor  prices  on  the  car  work  for  a  10 
hour  day  are  given  below.  Owing  to  the 
scarcity  of  labor,  great  trouble  was  had  in 
keeping  the  proper  size  gangs  to  work  the  car 
outfit  at  the  best  efficiency:  Foreman  at  $3. 
aborers  at  $1.65  (their  number  varying,  but 
averaging  four  shovelers  per  car),  plow  team 
at  $7.50,  one-horse  at  $3.50,  three  dump  men 
at  $1.65,  and  track  man  at  $2.  In  the  daily 
cost  is  included  the  cost  of  carpenters  build- 
ing trestle. 

The  daily  records  showed  that  the  cost  of 
the  work  with  wheel  scrapers  was  2654  cents 
per  cubic  yard  for  an  average  haul  of  350  ft., 
against  24J4  cents  with  portable  track  and  an 
average  haul  of  600  ft. 

The  cost  of  repair  work  on  ten  cars  during 
nearly  five  months  did  not  amount  to  over  $1, 
and  they  were  practically  as  good  as  new. 

Other  comparative  data  showing  the  diflfer- 
ence  between  the  cost  of  concrete  work  done 
with  wheelbarrows  and  Koppel's  portable 
track  have  been  recently  given  by  Mr.  Wm,  S. 
Farg^o.     consulting   engineer,     Jackson,    Mich. 
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Jos.  Dixon  Crucible  Company's 
Graphite  Exhibit. 

Dixon's  originality  has  made  a  decided  im- 
pression on  the  world  since  1827,  when  Joseph 
Dixon  originated  gjaphite  crucibles  and  stove 
polish.  In  the  eighty  intervening  years,  the 
reputation  for  originality  in  discovering  new 
uses  for  graphite  and  in  advertising  its  uses 
has  been  successfully  maintained  by  the  Joseph 
Dixon's  steel  booth  measured  but  21  x  21  ft., 
was  the  originality  of  building  a  portable  steel 
exhibition  booth  for  the  Atlantic  City  con- 
vention. The  steel  booth  illustrated  was  built 
by  Post  &  McCord,  steel  contractors.  New 
York  City,  who  are  building  two-thirds  of 
the  steel  skyscrapers  in  New  York,  and  while 
Lixon's  steel  both  measured  but  21  x  21  ft., 
with  a  height  of  14  ft.,  yet  it  showed  in  every 
part   the    same   perfection   of   construction    as 


marks  Post  &  McCord's  building  of  towering^ 
office  buildings. 

The  purpose  of  this  original  exhibit  of  a 
structural  steel  building,  with  a  corrugated 
iron  roof,  was  to  show  the  tenacity,  elasticity 
and  appearance  on  steel  of  the  four  colors  of 
Dixon's  Silica-Graphite  Paint,  with  which  it 
was  painted.  This  product  is  extensively  used 
for  protection  of  railroad  bridges,  water 
towers,  trolley  poles,  steel  cars,  roofs,  cor- 
nices, buildings,  fences,  smoke-stacks  and  all 
metal  and  wood  constructions.  Within  the 
steel  booth  was  another  of  Dixon's  original 
advertising  ideas,  the  largest  paint  can  in  the 
world,  measuring  eight  feet  in  height,  six 
feet  in  diameter,  twenty  feet  in  circumfer- 
ence, with  a  handle  three  feet  above  the  can, 
and  an  opening  and  exit  in  the  can,  six  feet 
high,  two  and  a  half  feet  in  width.  The  ap- 
pearance of  the   can   was  very   striking,   with 


Exhibiiiou  Booth  at  Atlantic  City. 
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2/xx)  degrees,  or  to  700  degrees  F.  It  will 
be  noticed  that  the  mass  of  gases  does  noC 
enter  into  consideration  at  alL 

This  surprising  deduction  is  being  accurately 
verified  by  the  aforementioned  Dii-ision  of  the 
Survey,  from  which  it  is  found,  when  keep- 
ing other  conditions  the  same  and  when  keq>- 
ing  the  initial  temperature  of  the  gases  con- 
stant, that  the  final  temperature  of  the  air  re- 
mains the  same,  whatever  the  amount  of  air 
sent  through  the  boiler  per  second  So  far 
the  upper  limit  has  not  been  reached  with 
tubes  clean  inside  and  out,  although  the  rate 
of  evaporation  has  already  been  pushed  up  to 
many  times  that  obtained  even  in  locomotive 
practice. 

Perry's  theory  takes  into  consideration  four 
fundamental  features  aflFecting  heat  absorption 
at   any  point   of   the  heating   surface: 

First:  Temperature  difference  between  the 
gases  outside  any  portion  of  the  boiler  tube 
and  the  water  inside. 

Second:  The  number  of  molecules  per  cu- 
bic inch  in  the  gases  outside  the  boiler  tube. 

Third:  The  specific  heat  of  the  gases  at 
constant  pressure. 

Fourth:  The  velocity  of  the  gases  parallel 
to  the  heating  surface. 

Of  the  four  above  factors,  only  the  first  has 
usually  been  considered.  It  will  be  readily 
seen  that  if  wc  increase  the  temperature  of 
the  gases  we  decrease  the  number  of  molecules 
l>eating  against  any  square  inch  of  tube  heat- 
ing surface  and  thus  the  second  factor  largely 
neutralizes  the  first,  especially  at  high  furnace 
temperatures. 

The  third  factor  can  be  taken  as  constant 
equal  to  .24. 

The  fourth  factor  is  the  new  and  surpris- 
ing one.  Mr.  Pcrr>^  considers  that  a  high 
vd(»city   of  pa^cs   parallel   to  the  heating  sur- 


face scrubs  off  more  or  less  of  the  dense  film 
of  gases  adhering  to  the  metal  surface,  which 
film  of  gases  has  already  become  cold  by 
proximity  to  the  metaL  The  higher  the  velocity 
of  gases  the  more  the  scrubbing  effect,  and  con- 
sequently the  greater  the  amount  of  heat  trans- 
mitted. This  theory  necessarily  assiunes  that 
the  ability  of  the  metal  to  transmit  heat  is 
practically  infinite,  and  when  we  consider  that 
we  ordinarily  never  put  through  a  boiler  tube 
more  than  i-iooo  of  heat  it  could  possibly 
carry,  it  will  be  realized  that  this  assumption 
is  warranted- 

Mr.  Perr\'s  theory  and  the  Survey's  verifi- 
cation of  it  will  result  in  placing  the  steam 
boiler  on  a  fairly  secure  mathematical  basis, 
the  same  as  generators  and  motors  are  now 
on.  Thus  far  the  experiments  check  out  the 
theory  excellently.  The  theory  and  results 
unll  be  embodied  in  a  special  bulletin  to  be 
published  in  two  or  three  months  to  be  fol- 
lowed by  later  bulletins  as  the  work  proceeds. 


"Crown''  Pneumatic  Hammers,  Bulletin  No. 
2010,  Ingcrsoll-Rand  Company,  11  Broadway, 
New  York,  24  pages,  6x9  inches,  profusely 
illustrated.  The  hammers  are  fully  described, 
ever>'  detail  of  construction  is  shown  and 
ever\-  operation  described.  The  design  of 
this  hammer  is  new  and  the  construction 
simple.  It  is  claimed  to  strike  a  harder, 
quicker  blow  than  any  other,  with  20  to  30 
per  cent,  less  air  and  with  slight  cost  for 
repairs.  Made  in  five  sizes  for  chipping,  calk- 
ing, scaling,  flue  beading,  etc,  and  in  four 
sizes,  long  stroke,  for  driving  rivets  from  the 
smallest  up  to  i4^-inch  diameter.  The  bulle- 
tin also  gives  an  interesting  exhibit  of  a  dis- 
placement air  meter  by  which  the  perform- 
ances of  these  tools  have  been  tested  and 
verified. 
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Stick,  in  which  were  inserted  knife  edges  twelve 
inches  apart.  The  knife  edges  were  placed  di- 
rectly over  the  supports  and  before  any  load 
was  applied  a  zero  reading  was  taken  and  then 
deflections  were  read  every  hundred  pounds, 
and  at  failure.  The  descending  plate  of  the 
machine  bore  down  on  top  of  the  deflecto- 
meter  and  as  the  stone  went  down,  the  end 
of  the  indicating  arm  went  up.  The  ratio  of 
the  arms  of  the  deflectometer  is  as  i :  lo,  and 
the  deflection  could  be  read  to  thousandths  of 
an  inch  by  means  of  a  virnier.  This  apparatus 
was  used  at  points  which  were  covered  by  the 
top  plate,  but  on  points  which  were  outside  of 
the  top,  a  weighted  deflectometer  was  used. 

The  weighted  deflectometer  consisted  of  two 
oak  sticks,  which  were  fastened  together  rig- 
idly and  mounted  on  knife  edges.  The  edges 
were  planed  on  the  stone  as  above,  and  the 
weight  held  the  supporting  arm  of  the  indi- 
cator down  on  the  stone.  As  the  stone  bent 
down,  the  indicating  arm  went  down  with  it 
and  registered  the  deflection  on  a  scale  fast- 
ened to  the  oak  supporters.  The  ratio  of  the 
arms  in  this  one  is  as  i :  20.  There  were  three 
samples  of  each  kind  of  stone,  and  the  load 
was  applied  at  points  which  gave  the  ends  the 
ratio  of  i :  i,  1:2,  11/2:1,  etc.,  to  each  other. 
Deflections  were  read  under  the  load  and  at 
the  two  ends.  There  was  a  record  made  of 
the  cracking  and  breaking  loads,  and  the  man- 
ner  of   breaking. 

The  stone  broke  in  the  same  general  way 
in  each  case,  and  in  each  case  the  crack 
passed  under  the  load.    The  crnnc  ran  length- 
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in  the  event  of  its  success,  will  probably  be 
followed  by  the  building  of  added  sections 
Cast  iron  mooring  posts  with  2-in.  metal  have 
been  located  every  45  ft.  and  the  surface  of 
the  dock  is  7  ft.  8  in.  above  the  ordinary  water 
level.  Such  a  dock  presents  features  of  low 
cost,  largely  due  to  its  design,  strength  and 
durability  and  there  is  every  reason  for  look- 
ing to  a  larger  use  of  reinforced  concrete  for 
similar   purposes    in   the   future. — Marine   Re- 


The  total  length  of  submarine  cables  in 
the  world  is  about  450.000  kiloms — 279,622 
miles,  of  which  60  per  cent,  are  British,  10 
per  cent.  American,  a  little  more  than  9  per 
cent.  French  and  about  7  per  cent.  German. 


Sewer  system,  new  water  system,  fire  alarm 
boxes,  electric  railways,  telephones,  new  and 
increased  electric  light  plant,  bridges,  most 
extensive  harbor  improvements  and  no  port 
dues — all  this  going  on  at  one  time  in  Manila, 
means  that  the  city  is  becoming  the  American 
Hong   Kong. 


A  cement  that  will  resist  white  heat  may 
be  made  of  pulverized  fire  clay,  4  parts ;  plum- 
bago, I  part ;  iron  fillings  or  borings  free  from 
oxide,  2  parts ;  peroxide  of  manganese,  I  part ; 
borax,  J/^  part,  and  sea  salt,  ^  part.  Mix 
these  to  a  thick  paste  and  use  immediately. 
Heat  up  gradually  when  first  using. 


The  cost  of  cleaning  paved  streets,  in 
Rochester,  N.  Y.,  is  given  as  follows,  in  a  re- 
cent report  of  the  city  engineer,  Mr.  E.  A. 
Fisher :  Asphalt  streets  were  cleaned  an  aver- 
age of  103  times  during  the  season  at  an  aver- 
age cost  of  $35.94  per  1,000  sq.  yd. ;  brick 
streets  required  cleaning  an  average  of  31 
times  at  an  average  cost  of  $19.15  per  1,000 
sq.  yd. ;  Medina  block  stone  streets  were 
cleaned  an  average  of  117  times  at  an  average 
cost  of  $63.07  per  1,000  sq.  yd.;  common  Me- 
dina stone  streets  were  cleaned  an  average  of 
35  times  at  an  average  cost  of  $29  per  1,000 
sq.  yd.;  macadam  streets  were  cleaned  an 
average  of  13  times  at  a  cost  of  about  $1540 
per  1,000  s(|.  yd.  All  the  work  was  done  by 
day  labor.  The  additional  cost  of  sprinkling, 
which  was  done  under  contract,  averaged  1.8(1 
cents  per  scjuare  yard. for  the  season,  figured 
on  a  basis  of  27  ft.  as  the  average  width  of 
street  sprinkled.— /:/»;'.  Record. 


view  of  West  Abutment  taken  from  east  side  of  river. 
The  swing  bridge  seen  has  been  at>andoned. 

Bridge  Work  Near  Cleveland. 

By  J.  D.  Mooney. 

THE  Baltimore  &  Ohio  Railroad  Co.  has 
just  completed  the  west  abutment  for 
its  roller  lift  bridge,  No.  401,  which 
spans  the  Cuyahoga  River  at  Cleveland.  The 
bridge  is  the  biggest  thing  of  its  kind  in  the 
world.  It  has  a  span  of  230  feet,  is  single 
tracked  and  weighs  800  tons.  The  counter- 
weights weigh  700  tons.  The  bridge  will  rise 
282  feet  above  water  when  it  is  elevated.  It 
was  designed  by  the  King  Bridge  Co.  and 
erected  by  the  Pittsburg  Construction  Co.  It 
is  now  ready  for  use. 

The  contract  for  the  abutments  was  filled 
by  C  H.  Path  &  Son  of  Cleveland.  Mr.  EL  C. 
Cooke  superintended  the  work  for  them.     H. 


Concrete  Mixing  Plant  in  operation  at  the  B.   &   O.    lift 
bridge  abutment. 
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Rocker  in  position  for  Nickel  Plate  Roller 
Uft  Bridge. 


East  Abutment  of  Bridee  across  Cuyahoga  River, 
Cleveland  Snort  i,ine  R.  R. 


L.  Dunham  was  resident  engineer  for  the  B. 
&  O. 

In  making  the  west  abutment,  which  is  il- 
lustrated here,  Freistedt  interlocking  sheath- 
ing was  used  for  the  coffer  dams.  This 
sheathing  consists  simply  of  a  series  of  chan- 
nels   held    together    with    Z-bars.      Mr.    Dun- 


ham proffered  the  information  that  the  use 
of  it  had  been  very  satisfactory  and  what  few 
leaks  had  occurred  in  the  sides  were  very 
easily  stopped  up  with  a  little  horse  manure. 
About  thirty  men  were  employed  on  the 
jo^.  The  concrete  mixers  had  a  capacity  of 
eighteen    feet   and   a   maximum   of   130   yards 


Concrete  Mixing  Plant  for  footings  of  steel  viaduct  acro.«"S  Cuyahoga  River.    Cleveland  Short  Mnc  Ry. 
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Rocker  in  position  for  Nickel  Plate  Roller  I«ift  Bridge 
with  bracing. 

The  Structure  will  be  made  of  steel  with 
masonry  piers  and  steel  towers.  There  will 
be  9,000,000  pounds  of  steel  in  these  towers. 
The  girders  will  weigh  4,500,000  pounds ;  5,000 
cu.  ft.  of  masonry  will  be  used  on  the  piers 
and  footings ;  30,000  lineal  feet  of  piling  will 
be  used. 

The  bridge  will  be  wide  enough  for  two 
tracks.  The  construction  of  this  bridge 
makes  possible  a  low  grade  on  the  road.  The 
cost  is  estimated  at  $1,000,000. 

The  Nickel  Plate  Railroad's  new  roller  lift 
bridge  over  the  Cuyahoga  River  at  Cleveland 
is  now  being  rapidly  built,  and  it  is  expected 
to  have  it  completed  by  September  15th. 
Trains  will  not  be  interrupted  an  hour  during 
the  course  of  construction,  as  they  will  pass 
over  the  old  bridge  and  through  the  first  panel 
of  the  new  one,  in  which  panel  the  floor  beams 
will  be  left  out.  The  lift  bridge  will  be  built 
at  an  angle  from  the  horizontal,  and  when  it 
is  completed  the  old  bridge  will  be  cut  away 
and  lowered.  The  lift  bridge  will  then  be 
lowered  into  place  and  the  floor  beams  and 
rails  placed  in  the  panels,  through  which  the 
trains  will  have  been  passing.  This  will  all 
be  done  between  trains. 

The  bridge  has  a  span  of  160  feet  plus  38 
feet  on  the  rollers. 

It  will  be  double  tracked.  A  50-H.  P.  motor 
will  be  used  to  lift  the  new  bridge.  The 
power  will  be  gotten  from  the  lines  of  the 
Cleveland  Illuminating  Co.  The  King  Bridge 
Co.  designed  the  work  and  the  Pittsburg  Con- 
struction Co.  is  putting  it  up.  Mr.  J.  S.  Yates 
is  superintendent  in  charge  for  the  latter  firm. 


The  largest  Wagon. 

What  is  believed  in  the  Northwest  to  be 
the  largest  wagon  in  the  world  has  been 
shipped  by  the  Pioneer  Mining  Company,  of 
Seattle,  10  Nome,  Alaska,  where  it  will  be  put 
into  service  carrying  freight  into  the  interior 
ov-r  the  tundra  distrist.  To  make  the  wagon 
most  suitable  for  this  springy  ground,  it  has 
been  fitted  with  18-inch  tires.  The  hubs  of 
the  wheels  are  two  feet  in  diameter  and  the 
wheels  are  ten  feet  in  diameter.  The  body  of 
the  wagon  is  26  feet  long  and  more  than  7 
feet  high.  The  wagon  was  built  in  Alameda, 
California,  at  a  cost  of  $700. 


Scarifing  and  Welding  Channels 
and  I-Bars. 

ONLY  on  rare  occasions  are  blacksmiths 
required  to  weld  Z-bars,  or  eye  beams, 
but  very  frequently  are  they  called  upon 
to  weld  together  short  bars  of  channel,  bulb- 
edge  T  and  I  bars.  It  is  my  intention  in 
this  article  to  lay  down  a  rule  that  will  apply 
to  any  of  the  irregular  shapes  used  in  struct- 
ural iron  work,  says  Mr.  C.  H.  Richardson 
in  The  American  Blacksmith,  and  one  of 
the  great  difficulties  met  with  when  welding 
bars  of  this  type  is  to  prevent  the  flanges 
from  heating  before  the  point  to  be  welded  is 
eff'ected  by  the  fire. 

The  plan  I  wish  to  formulate  is,  at  all 
times  weld  all  of  these  different  styles  as  if 
they  were  ordinary  bar  stock.  That  is,  cut 
the  flanges  away  so  there  will  be  only  enough 
of  the  l:ar  projecting  to  allow  for  a  good  lap 
and  weld.  If  care  is  taken  the  flange  will 
be  quite  close  together  after  the  weld  is  made. 
This  is  so  when  they  are  scarfed  for  welding 
and  two  edges  will  meet  as  shown  at  C. 
Fig.  I.  The  filling-in-piece  should  be  good 
iron,  the  thicVncss  of  the  flann:e.  and  the  width 
of  the  lap.  This  stock  should  not  be  scarfed. 
The  reason  for  not  doing  so  is  because,  when 
the  separate  heats  are  taken,  the  iron  being 
so  much  softer  than  the  steel  the  former 
works  into  the  latter,  leaving  a  good  solid  job 
with  no  thin  scarfs  to  weld  later  on.  Fig.  i 
illustrates  the  different  steps  for  scarfing  and 
welding  the  channel  bar.  The  I  bar  in  Fig. 
2  progresses  in  the  same  manner  as  the 
channel,  varying  slightly  while  the  flanges  are 
being  welded  on,  as  shown  at  G.  Instead  of 
welding  the  filling-in-piece  all  the  distance 
across  the  flange,  it  has  been  proven  that  the 
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bc-4t  plaa  \%  to  let  the  stock  run  only  to  the 
cmtiY  or  the  web  of  the  bar.  Finish  one 
«  ic  at  a  tune,  a»  shown.    The  filling-in-piece 

«  n>>«  tn  place  and  is  ready  to  be  cut  off 
*;*h    ami   dressed  up  to  size.     The  different 

•  •  -»    to   l»e   taken    for   bulb-edge   T-bars   arc 


shown  in  Fig.  3.  It  is,  I  think,  thoroughly 
understood  that  the  bulb-edge  is  cut  away  ai 
well  as  the  flange  in  this  case. 

Last,  but  not  least,  comes  the  Z-bar.  The 
scarfing  and  welding  of  this  is  worked  out 
in  the  same  manner  as  the  foregoing  styles. 
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Elevators.— V. 

BY  L.    E.   VATOR. 

Description  of  Electric  Drum  Type  Elevators. 

THE  following  aims  to  be  a  general  de- 
scription of  direct  connected  electric  ele- 
vators of  the  drum  type.  There  are 
hundreds  of  these  in  service  at  the  present 
time,  and  they  are  not  yet  consigned  to  the 
scrap  heap  although  it  was  said  a  few  years 
ago  that  electric  drum  machines  would  soon 
be  a  thing  of  the  past.  Electric  elevators  are 
now  in  general  use  for  both  passenger  and 
freight  service,  and  thousands  of  persons 
travel  on  elevators  every  day;  but  of  the  many 
carried  few  know,  and  many  more  give  the 
matter  no  thought,  of  the  precautions  taken  in 
the  designing,  the  building,  and  in  the  install- 
ing of  an  elevator  in  order  that  there  will  be 
no  break-downs,  accidents  or  any  trouble 
which  will  cause  excitement  among  the  pass- 
engers, or  put  the  machine  out  of  commission 
for  any  length  of  time. 

In  a  large  office  building  it  is  of  the  utmost 
importance  that  the  machines  keep  in  good 
running  condition  with  the  smallest  amount 
of  care,  and  that  the  repairs  be  kept  at  a 
minimum  both  in  cost  and  time  consumed  in 
making  a  repair.  Because  of  this  all  parts 
of  an  electric  elevator  engine  are  made  with 
an  ample  factor  of  safety,  and  as  now  made 
an  electric  elevator  is  not  likely  to  be  shut 
down  for  any  length  of  time,  in  a  space  of 
four  or  five  years,  unless  the  armature  of 
the  motor  burns  out.  Small  parts,  likely  to 
wear,  are  found  on  the  electrical  apparatus, 
and  can  be  carried  in  stock.  The  parts  are 
made  on  the  interchangeable  system  and  are 
so  designed  that  worn  out  parts  can  easily  be 
renewed  by  the  engineer.  While  a  double 
worm  geared  machine  may  have  gears  that 
will  last  a  lifetime,  the  single  worm  geared  ele- 
vator engines  may  not  last  over  four  or  five 
years.     The   time  consumed   in   putting   in   a 


new  gear  and  worm  will  amount  to  about 
twenty-four  hours,  at  the  longest,  after  the 
material  is  delivered  at  the  building.  With 
single  worm  geared  machines  trouble  is  apt 
to  occur  with  the  thrust  bearing  but  this  is 
usually  remedied  without  any  shut  down. 

The  elevator  engine  may  be  mechanically  or 
electrically  controlled,  and  it  consists  of  the 
following  principal  parts ;  the  motor,  the  worm 
and  gear,  the  drum,  and  possibly  the  control 
might  be  included.  The  machine  can  be  ar- 
ranged so  that  it  will  give  one,  two  or  variable 
speeds,  this  depending  on  the  controller.  It 
may  be  equipped  so  that  a  passenger  machine 
may  be  used  for  lifting  safes  or  other  heavy 
objects,  which  are  to  be  moved  in  or  out  of 
a  building,  in  which  case  the  elevator  engine 
is  spoken  of  as  being  **back-geared." 

Finally  it  may  be  stated  that  there  are  two 
tj^pes  or  styles  of  drum  machines,  one  with  a 
single  worm  gear,  the  other  with  double  worm 
gears,  and  for  heavy  freight  duties  a  third 
style  appears  which  is  a  combination  of  one 
of  the  other  two  with  spur  gearing  which  is 
in  mesh  permanently  and  which  may  be  spoken 
of  as  the  "duplex"  type. 

As  a  usual  thing  elevator  engines  of  one 
manufacturer  vary  from  those  of  another  only 
in  the  minor  details,  and  in  order  to  under- 
stand electric  elevators  a  minute  explanation 
of  the  details  of  all  the  various  elevator  en- 
gines  is  unnecessary. 

The  drum  is  of  cast  iron,  and  usually  scored 
so  that  as  the  one  set  of  ropes  wind  off  the 
other  set  winds  into  the  same  grooves.  This 
enables  a  shorter  drum  to  be  used  than  would 
be  needed  if  the  counterweight  and  hoisting 
ropes  each  run  in  a  separate  set  of  grooves. 
The  drum  is  on  the  same  shaft  as  the  gear  to 
which  it  may  be  made  fast  in  various  ways. 
In  Fig.  T5  the  gear  shaft  is  a  steel  forgin? 
with  two  flanges  on  it.  To  one  flange  the 
gear  spider  is  fastened  by  six  pins,  which  arc 
a  force  fit  in  both  flange  and  gear.     The  gear 


f  • 


Piff.  18— A  single  geared  elevator  engine  made  by  the  Marine  Engine  &  Mach.  Co..  that  is  a  great  favorite  for 

medium  high  speed  passenger  elevators. 


Pig.  U— Double  Worm  Gcarpd  Direct  Conneclcii  Drum  Type  Elec- 
tric ElcvDlor  Hrigitie.  ihowing  tksijfri  of  »cv*n  yeant  ago.  U  is  a 
machine  of  this  sue  and  type  that  is  instailcd  in  tht  Waslilagtou 
ModumentH 
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too  much.  The  oil  bath,  of  which  there  is 
sufficient  to  cover  the  worm,  is  a  combination 
of  cylinder  and  castor  oil.  It  should  be 
changed  every  two  or  three  months  with  new 
machines,  and  at  longer  periods  after  the 
gears  "find  themselves,"  so  that  all  dirt  and 
grit  which  may  have  gathered  will  be  removed. 
Motors,  if  direct  current,  are  usually  com- 
pound wound  so  as  to  be  able  to  start  easily 
at  full  load.  After  the  car  reaches  its  run- 
ning speed  the  series  field  is  cut  out  and  the 
motor  runs  as  a  shunt  machine.  For  high 
speeds  a  resistance  is  usually  cut  into  the  cir- 
cuit in  series  with  the  shunt  field  thus  weaken- 
ing it,  and  causing  the  motor  to  increase  its 
speed.  Some  elevator  manufacturers  buy  the 
motor  from  the  electrical  manufacturing  com- 
panies, while  others  prefer  to  make  motors  of 
their  own  design. 


In  order  that  the  car  may  be  stopped  quickly 
and  just  at  a  predetermined  point  it  is  neces- 
sary to  have  a  brake,  and  the  brake  pulley  is 
usually  also  used  for  the  coupling  by  which 
the  worm  and  motor  shaft  are  fastened  to- 
gether. This  brake  is  usually  set  or  clamped 
by  means  of  a  weight  or  spring,  and  is  re- 
leased either  electrically  by  means  of  a  magnet, 
or  mechanically  by  a  cam  on  the  shipper  shaft. 
Some  makers  use  a  band  brake  faced  with 
leather.  This  is  apt  to  run  hot,  char,  and 
become  brittle.  Other  makers  use  a  block  or 
clam-shell  brake  which  consists  of  two  iron 
clamps  holding  the  brake  shoes.  Fig.  15  shows 
one  of  this  type  which  is  released  by  a  magnet 
and  clamped  by  a  spring.  By  this  arrangement 
any  failure  in  the  current  supply  will  cause 
the  brake  to  grip  and  hold  the  car.  The 
brake  shoe  may  be  of  whitewood  only,  or  it 


Fig.  17— Dnitn  is  bolted  direct  to  the  gear  spider,  and  the  gear  is  shrunk  onto  its  spider. 
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device  that  will  stop  it  without  placing  any 
dependence  upon  the  operator.  The  device 
for  accomplishing  this  is  called  the  stop-motion 
switch  or  limit  It  may  be,  and  usually  is 
attached  to  the  elevator  engine;  but  sometimes 
in  addition  to  this,  there  are  switches  in  the 
hoistway  actuated  by  cams  on  the  car.  These 
cutouts  are  called  hoisting  limit  switches,  and 
may  act  as  a  precaution  in  case  of  failure  of 
the  engine  limit,  or  they  may  slow-down  the 


car  to  the  slow  speed  before  the  final  point  of 
travel  is  reached.  The  limit  on  the  engine  may 
be  driven  by  a  sprocket  chain  as  in  Fig.  14  and 
27;  or  the  drum  shaft  may  be  extended  out 
and  a  screw  turned  on  it  for  a  traveling  nut 
to  run,  or  the  screw^  may  be  driven  by  a  gear 
on  the  shaft  as  illustrated  in  Fig.  23  and  22. 
In  Fig.  15  is  showTi  a  limit,  chain  driven,  which 
shows  the  arrangement  of  the  screw  and 
traveling  nut  very  plainly.    When  the  traveling 


Fig.  19 
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M«b  •^prrd  R*c<lric  F.lerator  Knfrine.  passen- 
■Adc    by  th«  A.  B    Sec  Mig.  Co..  Jersey 


nut,  which  is  also  a  gear,  reaches  the  clamp 
nuts,  one  being  set  for  either  end  of  the  travel, 
the  dogs  engage  and  the  standing  gear,  in 
back  of  the  traveling  gear,  is  revolved.  On 
the  same  shaft  with  this  last  mentioned  stand- 
ing gear  are  several  cams,  and  by  means  of 
these  working  several  levers  the  current  it 
opened  and  the  engine  brought  to  a  stand  still. 
In  Fig.  22  the  screw  travels,  and  when  the 
limit  operates  the  brake  is  also  set.  The  limit 
shown  on  the  elevator  engine  in  Fig.  28  it 
for  an  automatic  passenger  machine,  and  can 
stop  the  car  at  every  floor  as  well  as  at  the 
top  and  bottom.  No  traveling  screw  is  used 
here;  but  the  ratio  of  the  revolutions  of  the 
limit  shaft  and  of  the  drum  shaft  is  made 
very  large.  The  arms  revolve  and  knock  the 
contacts  out  and  in  as  the  arm  passes  by  the 
cam.  The  ratio  of  the  revolutions  must  be 
large  as  the  shaft  must  only  revolve  about 
seven-eighths  of  a  turn  for  a  maximum.  The 
limit  on  the  engine  in  Fig.  27  is  on  the  same 
principle. 


Fif.  Xl-Electric  Rlerator  with  frictkm  gcftriag. 


Fig.  22— Heavy  Freight  Elevator  Bngtne.  manufactured  by  Warner  Kiev.  Mfg.  Co.    Thi«  is  operated  by  a  shipper 
sheave  shown  at  extreme  right,  which  is  keyed  to  the  shaft  that  operates  the  controller. 


Fig.  2:i— An  elevator  engine  for  freight  work  that  is  mechanically  controlled  but  electrically  accelerates.  B>' 
revolving  the  shipper  sheave  shown  at  the  extreme  left,  the  main  switch  is  closed.  The  solenoid  on  the  con- 
troller then  puIl.H  the  contact  phigser  up.  which  giadually  cuts  out  the  motor  starting  resistance.  The  limit, 
braking  mechanism  and  slack  cable  device  are  plainly  shown. 
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Fig.  25— Electric  Dumb  Waiter  Engine.     This  shows  up  the  brake  nicely,  but  the  limit  and 
controller  are  not  shown. 


and  the  up  and  down  motions  are  gotten  by 
throwing  either  one  or  the  other  large  iron 
bevel  friction  gear  into  mesh  with  a  smaller 
gear  mounted  on  the  motor  shaft.  This  ele- 
vator came  out  about  ten  years  ago;  but  did 
not  meet  with  the  expected  success. 

In  Fig.  22  a  heavy  duty  Warner,  of  Cincin- 
nati, elevator  engine  for  freight  service  is 
illustrated.  This  shows  up  the  control,  limit, 
and  brake  features  to  good  advantage.  In 
this  limit  the  screw  shaft  travels  longitu- 
dinally so  that,  when  the  limits  of  travel  are 
reached  the  electric  circuits  are  opened  and  the 
brake  applied.  The  cam  opening  the  control 
circuit  has  a  longitudinal  travel,  so  that  as  the 
dog  rides  up  on  the  cam,  and  reaches  the 
maximum  point  of  throw,  a  further  revolution 
of  one-half  turn  or  nrare,  which  would  only 
happen  after  the  brake  shoes  were  badly  worn, 
would  not  close  the  switches  again. 

The  Brodesser  elevator  engine  in  Fig.  23 
is  also  for  freight  service.  It  has  a  semi- 
mechanical  control,  the  reversing  switch  being 


Fig.  26— Klektron  Electric  Dumb  Waiter  Engine. 


closed  by  means  of  the  shipper  sheave  and 
rope.  The  solenoid  on  the  control  then  lifts 
the  contact  plunger,  cutting  out  the  various 
steps  of  resistance,  and  allowing  the  motor  to 
get  up  to  speed. 

For  exceedingly  heavy  duties  such  as  25,000 
to  70,000  pounds  at  speeds  of  from  50  to  75 
feet  per  minute  the  elevator  engines  are  fre- 
quently back  geared,  that  is  instead  of  putting 
a  drum  on  the  gear  shaft  a  small  spur  gear 
is  placed  there.  This  gear  meshes  with  a  larger 
gear  which  is  either  directly  connected  to  the 
drum  by  bolts  or  is  keyed  to  the  drum  shaft. 
The  engine  when  thus  arranged  is  called  a 
"duplex  elevator  engine.**  Such  an  engine 
made  by  the  Brodesser  Elev.  Mfg.  Co.  is  il- 
lustrated in  Fig.  24.  It  will  be  noticed  that 
this  engine  is  operated  by  an  alternating  cur- 
rent motor. 

Electric  dumbwaiters  are  rather  high  priced ; 
but  their  convenience  and  fairly  low  cost  of 
maintenance  makes  them  a  necessity  in  large 
or  high  buildings  where  there  is  much  handling 
of  small  articles.  The  control  is  so  ar- 
ranged that  any  person  with  intelligence 
enough  enough  to  push  a  button,  on  which  is 
a  figure  or  letter  corresponding  to  the  station 
it  is  wished  to  stop  the  car,  can  operate  the 
engine.  Fig.  25  is  a  double  drum  engine  made 
by  the  Marine  Engine  and  Machine  Co.;  but 
for  ordinary  service  a  single  drum  is  usually 
used.  The  Elektron  dumbwaiter  engine  is 
shown  in  Fig.  26. 

An  elevator  engine  manufactured  by  the 
Otis  Elevator  Co.,  Yonkers,  N.  Y.,  is  il- 
lustrated  in    Fig.   27.     This   machine   is   very 
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Fig:.  a§-M«rlae  Engine  &  Mach  Co.  «  inctitiiQ  sise  lutaiBAtic 


Comparative  Cost  of  Fireproof 
Residence  Construction. 

JOHN    PHELPS    SLACK. 

THE  prospective  homebuildcr  in  his  con- 
sideration of  the  various  types  of  con- 
struction and  materials  available  must 
ultimately  base  his  decision  on  the  bed  rock 
of  economy — namely,  the  most  to  be  oluained 
in  durability,  beauty  and  comfort,  from  a  given 
expenditure.  In  choice  of  plans  for  the  pro- 
posed structure  individual  taste  in  choice  of 
design  in  both  exterior  and  interior  arrange- 


ment may  enter  to  an  almost  unlimited  extent 
without  serious  impairment  of  the  finished 
structure.  Before  this  point  is  reached,  how- 
ever, comes  the  question  of  fireproof  vs.  old 
style  construction.  Here  the  builder  is  con- 
fronted by  the  necessity  for  a  radical  decision. 
Since  fireproofing  methods  effectively  and 
economically  applied  to  residence  construction 
are  a  rather  recent  development  in  the  progress 
of  the  building  industry  the  ignorance  of 
methods  and  comparative  costs  which  gen- 
erally obtains  on  the  part  of  the  laity  should 
not  be  occasion  for  wonder.  Therefore,  in 
this    connection,    a    word    of   comparison    be- 
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cessfully  solved  by  either  of  the  methods  de- 
scribed in  the  preceding  articles,  due  to  the 
fact  that  the  buildings  will  be  too  extended, 
or  the  air  ways  too  long,  or  it  may  be  that 
sufficient  volume  of  fresh  air  cannot  be  ob- 
tained by  natural  methods,  or  else  that  the 
supply  air  cannot  be  heated  to  the  desired  de- 
gree of  temperature. 

Let  us  take  the  case  of  an  up  to  date  high 
school,  which  will  have  the  usual  layout  of 
recitation  rooms,  halls,  corridors,  teachers* 
rooms,  committee  rooms,  assembly  hall  and 
toilet  rooms,  with  perhaps  manual  training 
rooms  in  the  basement  and  laboratories  on  sev- 
eral of  the  upper  floors.  It  is  at  once  evident 
that  no  natural  means  of  fresh  air  supply  could 
properly  accommodate  such  a  variety  of  rooms 
cither  in  proper  volume  or  in  degree  of  heat 
necessary  to  warm  the  rooms  in  cold  weather. 
Such  a  case  can  only  be  treated  by  using  a 
mechanical  ventilation,  or,  rather,  a  mechanical 
circulation  of  air  to  the  various  rooms,  this 
circulation  being  forced  by  one  of  the  several 
types  of  fans  or  blowers  in  use  today,  the 
proper  type  depending  entirely  on  the  indi- 
vidual case. 

In  the  case  of  such  a  building  as  has  been 
mentioned  above  it  is  almost  always  desired  to 
keep  the  building  warm  when  the  fans  are  shut 
down  and  for  this  purpose  a  direct  system  of 
radiation  is  also  installed — the  system  being 
so  proportioned  that  it  is  capable  of  producing, 
unaided,  a  temperature  of  70  degrees  Fahr.  in 
all  the  rooms  except  possibly  the  assembly  hall. 
The  advantage  of  this  is  that  the  building 
doesn't  cool  down  at  night  and  is,  therefore, 
always  ready  for  occupancy,  the  fans  being 
started  just  before  school  commences  and  shut 
down  at  the  close  of  the  last  session. 

The  direct  system  is  usually  a  steam  system, 
the  two  pipe  being  preferred  as  it  is  apt  to  be 
quieter,  the  same  boilers  that  supply  steam  to 
the  indirect  heaters  supplying  steam  to  the 
direct  system,  though  the  piping  had  better  be 
entirely  separate. 

The  indirect  system  is  the  means  of  furnish- 
ing the  fresh  air  to  the  building.  If  the  direct 
system  is  so  designed  that  it  is  capable  of  heat- 
ing the  building  unaided  the  indirect  system 
will  be  so  proportioned  that  the  entering  air 
will  be  at  the  temperature  of  the  rooms,  which 
is  about  70  degrees.  If,  however,  the  direct 
system  is  not  able  to  furnish  all  the  heat  neces- 
sary, as  may  be  the  case,  then  the  indirect 
heaters  must  be  so  designed  that  the  fresh  air 
may  be  raised  in  temperature  to  some  higher 


point  as  90  degrees  perhaps,  a  temperature 
which  shall  be  high  enough  to  bring  to  the 
various  rooms  the  required  extra  amount  of 
heat  to  keep  them  at  the  proper  temperature 
in  the  coldest  weather.  In  any  event  the 
amount  of  air  supplied  is  governed  more  by 
the  demands  of  purity  than  of  heat  to  be  car- 
ried so  that  the  latter  end  is  reached  by  rais- 
ing the  temperature  rather  than  increasing  the 
volume  supplied. 

The  fans  are  generally  arranged  so  that  they 
are  centrally  located.  If  this  can  be  done,  as, 
by  this  arrangement,  a  more  even  distribution 
of  air  to  the  various  portions  of  the  building 
may  be  obtained.  The  fans,  filters  or  air 
washers,  heaters  or  tempering  coils,  are  usual- 
ly located  together  in  some  room  into  which 
air  can  be  easily  drawn  from  the  outside,  the 
common  arrangements  being  illustrated  in 
Figs.  I  and  2. 


Fig.  1— Showing  AirWashing^ 
Arrangement. 


a  =  Blower  or  fan. 

b  ^=  Heater  sections. 

c  =  Chamber  with  baffles  to  catch  moisture 
from  air. 

d  =  Air  washidg  or  spray  chamber. 

e  =  Tempering  coil  to  raise  air  to  temi>era- 
ture  above  freezing. 

There  are  several  well  known  types  of  fans 
each  of  which  is  best  adapted  to  its  own  es- 
pecial line  of  work.  These  classes  may  be  de- 
fined as  the  propeller  type  the  disk  fan  and  the 
steel  plate  fan  or  blower  type.  The  two  former 
are  fans  that  work  to  the  best  advantage  where 
they  do  not  discharge  against  any  pressure. 
They  are,  therefore,  well  adapted  to  work  as 
exhaust  fans  where  the  discharge  is  into  the 
open.  For  work  where  pressure  is  needed  to 
force  the  air  to  the  various  parts  of  the  building, 
for  instance,  the  blower  type  is  the  fan  that  is 
needed.  This  type  is  generally  used  for  this 
purpose  and  will  be  found  to  work  well  when 
delivering  against  a  pressure  corresponding  to 
a  half  inch  of  water  column.  If,  however,  the 
run  is  small  and  the  resistance  very  slight  a 
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keep  the  air  reasonably  pure  in  those  rooms, 
A  positive  exhaust  should  be  used  in  these 
cases.  This  may  be  obtained  by  the  use  of  a 
heater  in  the  vent  flue  from  the  laboratory. 
This  is  often  done  in  the  flue  from  the  hoods 
in  the  chemical  laboratory,  and  for  the  smaller 
hoods  a  burning  gas  jet  will  be  found  to  be 
suflicicnt. 

Laborator>'  ventilation  is  so  desigmed  that 
the  flow  of  air  shall  be  from  the  corridors  to 
the  lalx)rator>'  rather  than  the  reverse  as  this 
arrangement  insures  the  passage  of  all  fumes, 
etc.,  to  the  vent  and  insures  a  pure  air  in  the 
corridors  at  all  times. 

Committee  rooms,  if  large  enough  to  need 
an  indirect  ventilation,  are  treated  like  the 
recitation   rooms. 

Teachers'  rooms  and  halls,  meaning  cor- 
ridors, are  not  usually  provided  with  indirect 
systems. 

Toilets  are  provided  with  a  positive  exhaust 
so  arranged  that  the  flow  of  air  is  from  the 
corridors  into  the  toilets.  From  20  to  ^^o 
cubic  feet  of  air  per  minute  are  allowed  to  pa>s 
through  each  fixture  by  means  of  the  local 
ventilation  system,  thus  keeping  the  air  in  the 
toilet  rooms  sweet  and  pure. 

Each  supply  duct  and  vent  duct  should  be 
provided  with  dampers  at  such  points  that  the 
wh«">le  system  can  be  "tuned  up,"  thus  giving 
each  room  its  required  amount  of  fresh  air. 
T^ese  dampers  will  allow  any  nx^m  or  series 
of  rooms  to  be  cut  out  at  any  time  if  it  is  so 
desired,  as  is  often  the  case  in  evening  enter- 
tainments; for  instance,  when  the  assembly 
hall  and  two  teachers'  rooms  will  be  all  that 
are  needed.  It  would  be  very  wasteful  of 
energA-  to  run  the  whole  system  for  the  accom- 
modation of  these  few  ror^ms. 

The  regulation  of  the  temperature,  both  of 
the  air  within  the  rooms  and  the  incoming  air, 
is  automatic  usually.  Thermostats  are  pro- 
vided with  the  direct  system  and  will  auto- 
matically control  the  radiators  for  all  kinds  of 
weather. 

The  temperature  of  the  supply  air  can  V-c 
regulated  by  the  mixing  dampers  located  be- 
tween the  fan  and  the  heatinc  or  tempering 
coiK  in  the  basement  and  may  he  automatic. 
By  the  use  of  this  mivintj  damper  the  whole, 
any  part  or  nr»ne  of  the  air  that  is  draun  m 
from  out  of  dorirs  can  he  [ta^scd  thrrmeh  the 
coils.  thu«.  giving  a  wide  ranee  of  tempera- 
ture regulation  to  the  suf>[>]y  air. 


Where  coils  of  some  size  are  used  it  is  cus- 
tomary to  so  arrange  them  that  certain  parts 
of  the  coil  may  be  cut  out,  thus  reducing  the 
total  heating  surface  available  to  the  desired 
point.  For  instance,  in  getting  the  ordinary 
wrought  iron  pipe  heaters  instead  of  getting 
one  with  nine  rows  of  pipes  deep  get  three 
heaters,  one  two  pipes,  one  three  pipes  and 
one  four  pipes  deep.  Then  by  connecting  each 
section  up  separately  combinations  of  two, 
three,  four,  live,  six,  seven  and  nine  pipes  deep 
may  be  obtained,  which  is  a  decided  advan- 
tage. 


Holding-Down  Wires. 

Tlicre  are  several  deN-ices  for  holding  down 
drawings  and  papers  in  drawers  when  the 
drawer  is  left  clo<se<l,  and  the  one  illustrated, 
made  by  the  Economy  Drawing  Table  Co., 
Toledo,  Ohio,  is  a  ver>-  unique  de\-ice. 
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There  are  two  wires,  each  1(»  inches  long 
aloiij  the  front  of  the  drawer  and  4i  inches 
wide.  The  shape  of  the  wire  is  such  that  it 
will  not  touch  the  wire  above  when  it  is  being 
pulled  out  or  pushed  in.  The  top  of  the  wire 
bears  on  the  drawer  above,  and  the  fuller  the 
drawer  is  of  drawings  the  more  effective  are 
the  wires.  Two  wires  are  required  for  a  drawer 
20  inches  wide  or  over,  and  can  be  easily  at- 
tached to  any  drawer. 

The  matter  of  holding  down  drawings  in 
drawers  is  something  that  distresses  the  aver- 
age draftsman  greatly,  and  can  be  aceoinphshe«i 
in  a  great  many  ways  by  ha\-ing  a  l*oani  on 
hinges  in  the  front  part  of  the  drai»-er,  or  by 
having  weights  on  strings,  or  by  haWnga  fmall 
piece  of  pipe  or  other  material  and  lading  it  on 
the  ilraM-ings  when  the  drawer  is  ready  to  be 
sh(»ve<l  in  jOace,  the  rear  end  c»f  the  drawer 
K-iiii:  covered  h\  a  thin  board  which  will  keep 
flu  drawings  from  curling  up. 
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created  and  plans  adopted  for  the  construction  of  about  445  miles  of 
canal  under  this  act.  Surveys  and  estimates  showed  that  a  cost  of 
nearly  $101,000,000  will  occur  before  the  project  is  finally  completed. 
On  December  15th,  1904,  proposals  were  received  by  the  Super- 
intendent of  Public  Works  for  the  first  six  contracts,  Nos.  1  to  6  in- 
clusive, as  follows : 

Contract  No.  1.  Excavation  of  7.075  miles  of  river  channel,  Cham- 
plain  canal,  between  Fort  Edward  and  Northumberland. 

Contract  No.  2.  Excavation  of  channel  for  0.91  miles,  Erie  canal, 
and  construction  of  locks  through  village  of  Waterford. 

Contract  No.  3.  Excavation  of  channel  for  2.164  miles,  Champlain 
canal,  near  Fort  Miller,  locks,  etc. 

Contract  No.  4.  Excavation  of  4.83  miles,  Erie  canal,  near  Oneida 
lake  and  incidental  work. 

Contract  No.  5.  Excavation  of  5.66  miles,  Erie  canal,  near  Savan- 
nah and  incidental  work. 

Contract  No.  6.  Excavation  of  3.28  miles,  Erie  canal,  near  South 
Greece,  and  incidental  work. 

These  six  contracts  were  selected  as  the  first  to  be  awarded,  owing 
to  the  fact  that  they  represented  substantially  the  various  characters 
of  material  entering  into  the  construction  of  the  canal,  and  the  prices 
bid  for  the  above  contracts  would  permit  of  reaching  conclusions  in 
regard  to  the  accuracy  of  the  first  estimates. 

The  six  contracts  above  enumerated  cover  a  total  distance  of 
about  twenty-four  miles  and  were  awarded  for  11.6  per  cent,  less  than 
the  Engineers'  estimate  of  cost  for  those  same  sections,  and  upon 
which  estimate  the  appropriation  of  $101,000,000  made  in  1903  was 
based. 

Since  December,  1904,  and  up  to  January  1,  1907,  the  following 
barge  canal  contracts  have  been  awarded : 

Contract  No,  7.  Bridge  superstructures  on  Contracts  Nos.  2,  3, 
4,  5  and  6  at  various  points. 

Contract  No.  8.  Dam  and  locks  on  the  Mohawk  river,  Erie  canal, 
near  Rotterdam  and  Cranes  Village. 

Contract  No.  10.  Excavation  of  1.2  miles,  Oswego  canal,  in  city 
of  Fulton,  construction  of  dams,  locks,  etc. 

Contract  No.  11.  Excavation  of  1.6  miles  of  channel,  Erie  canal, 
construction  of  locks,  etc.,  near  Waterford. 

Contract  No.  15.  Excavation  of  6.8  miles,  Champlain  canal,  near 
Whitehall,  construction  of  locks,  dams,  etc. 


THE   INDUSTRIAL   MAGAZINE 


213 


Uubccker  trencher  near  Lake  Oneida 
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*Oinhia"  at  Sylvan  Beach  cottinc  throaKh  a  bend  of  the  Oneida  river,  near  Oneida  L,ake. 
r.  A   P  Woolcy  ol  the  B    K.  Corp.  te  in  charge  of  the  work  at  this  point.    (Contract  No.  4) 
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Contract  No.  16.  Bridges  on  Contracts  Nos.  11,  25  and  27, 
various  points. 

Contract  No.  17.  Dam  and  lock  on  Mohawk  river,  Erie  canal, 
near  Amsterdam. 

Contract  Xo.  18.  Excavation  of  3.63  miles,  Erie  canal,  and  con- 
struction of  lock,  dam,  etc.,  near  Mindenville. 

Contract  Xo.  19.  Excavation  of  12.46  miles,  Erie  canal,  and 
structures  from  Xiagara  river  to  Sulphur  Spring. 

Contract  Xo.  25.  Excavation  of  13  miles,  Champlain  canal,  con- 
struction of  locks  and  other  structures  near  Comstock. 

Contract  Xo.  27.  Excavation  of  3.76  miles,  Champlain  canal,  con- 
struction of  locks  and  other  structures  near  Fort  Edward. 

Contract  Xo.  34.    Bridge  over  Erie  canal  at  Waterford. 

These  twelve  contracts  covring  a  distance  of  about  forty-four 
miles  were  awarded  for  12.9  per  cent,  less  than  the  Engineer's  esti- 
mate of  cost  for  the  same  work,  being  the  estimate  upon  which  the 
appropriation  was  based. 

In  addition  to  these  eighteen  contracts  this  Board  at  its  meet- 
ing prior  to  March  18,  1907,  considered  and  approved  the  plans  and 
specifications  for  tight  contracts,  covering  142  miles  and  estimated 
to  cost  $15,353,954. 

Contract  Xo.  12.  Excavation  of  43.73  miles,  Erie  canal,  from 
Brewerton  to  Mosquito  Point  bridge. 

Contract  Xo.  13.  Excavation  of  7.46  miles,  Erie  canal,  including 
locks  Xos.  22,  2i  and  24  from  Fort  Bull  to  Contract  Xo.  4. 

Contract  Xo.  14.  Excavation  of  14.3  miles,  Erie  canal,  including 
Crescent  dam  and  Viscer's  Ferry  dam  and  lock  Xo.  7. 

Contract  Xo.  20.  Excavation  of  18.5  miles,  Erie  canal,  dredging 
river  channel  from  Rexford  to  dam  X'^o.  6  (Cranes  Village  dam). 

Contract  Xo.  26.  Excavation  of  0.769  miles,  Champlain  canal, 
dredging  in  Hudson  river  at  Fort  Edw^ard,  from  north  end  of  Contract 
Xo.  1  to  south  end  of  Contract  Xo.  27. 

Contract  Xo.  28.  Excavation  of  35.2  miles,  Erie  canal,  from 
Cranes  Village  to  lock  Xo.  16. 

Contract  Xo.  30.  Excavation  of  21.6  miles,  Erie  canal,  from 
Rocky  Rift  to  the  lower  end  of  lock  Xo.  20. 

Contract  Xo.  35.  Excavation  of  0.85  miles,  Oswego  canal,  in- 
cluding locks  Xos.  7  and  8,  the  canal  prism,  and  the  raising  of  the 
curx'ed  dam  in  said  city. 

The  total  cost  of  the  twenty-six  contracts  referred  to,  based  upon 
the  contract  prices  for  awarded  work  and  the  estimated  prices  on 
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Although  as  heretofore  stated,  many  contracts  have  been  awarded, 
yet  at  this  writing  no  lock  masonry  has  been  laid  and  if  it  is  thought 
wise  by  the  Canal  Board,  or  by  the  Legislature,  or  both,  it  is  not  now 
too  late  to  so  construct  them  as  to  provide  for  a  depth  of  fourteen 
feet  of  water  over  the  miter  sills  of  all  locks. 

It  is  believed  by  a  majority  of  this  Board  that  sufficient  money 
will  be  saved  in  the  construction  of  the  canal  to  meet  this  additional 
cost  without  exceeding  the  original  appropriation  of  $101,000,000. 
This  statement  is  borne  out  by  the  facts  stated  in  the  message  to 
the  Legislature,  namely  : 

'•Under  the  contracts  thus  far  let  for  about  $20,000,000  worth 
of  work,  the  estimated  cost  will  be  about  $2,000,000  less  than  the 
estimates  made  at  the  time  the  Barge  Canal  Act  was  passed,  despite 
the  increase  in  the  prices  of  labor  and  material,  and  despite  also  the 
fact  that  the  work  includes  twenty-one  locks  which  have  been  widened 
to  forty-five  feet  instead  of  twenty-eight  feet  as  originally  contem- 
plated." 

A  resolution  having  been  unanimously  adopted  by  the  represen- 
tatives of  many  municipal  bodies  and  commercial  associations  at  a 
public  hearing  given  by  this  Board,  recommending  a  change  in  loca- 
tion through  the  Montezuma  marshes,  and  this  Board  after  carefully 
examining  the  situation  having  adopted  a  resolution  recommending 
to  the  State  Engineer  that  the  route  south  of  Crusoe  Island  and 
known  as  the  "South  Route''  be  adopted,  it  has  been  proposed  to 
amend  the  Barge  Canal  Law  and  provide  for  a  route  which  from  the 
junction  of  the  Seneca  river  and  Clyde  river  would  follow  the  Clyde 
river  and  its  tributaries  to  a  point  near  Macedon. 

The  adoption  of  the  "South  Route"  is  of  additional  importance  by 
reason  of  the  possible  construction  of  a  canal  from  some  point  on 
the  Barge  Canal  in  or  near  Seneca  river  to  Cayuga  lake.  The  State 
Engineer  was  directed  by  chapter  699  of  the  Laws  of  1905  to  make 
a  survey  and  estimate  of  cost  for  such  canal  which  has  been  done, 
the  estimated  cost  thereof  being  $2,677,000  for  a  canal  of  the  same 
depth  as  the  Barge  Canal,  namely,  twelve  feet. 

In  case  the  Legislature  should  hereafter  provide  for  the  construc- 
tion of  this  connecting  canal,  its  cost  would  be  decreased  by  upwards 
of  one  and  one-fourth  millions  of  dollars  should  the  "South  Route"  be 
adopted,  as  a  considerable  portion  of  the  distance  which  would  other- 
wise have  to  be  covered  by  the  connecting  canal  would  be  already 
covered  by  the  construction  of  the  Barge  Canal. 

Although  the  route  now  described  in  the  Barge  Canal  Act  and 
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know  as  the  "Middle  Route**  is  5j^  miles  shorter  than  the  proposed 
"S^uth  Route/*  \xt  the  latter  can  be  built  for  $162,000  less  than  the 
f»>rmer,  to  which  saving  would  be  added  the  estimated  saving  of  about 
*«ne  and  one-fourth  millions  of  dollars  in  case  the  connecting  canal 
^hould  he  built,  and  would  give  a  channel  width  of  150  feet  for  the 
full  distance  from  the  point  of  divergence  to  the  point  of  intersection, 
in  lieu  of  a  75-foot  channel  width. 


rm  m^  UpmA  No    1  < 


(  ■UBii«r  of  opcrmlinc  the  hTdinnlic  drvdces.  The  dredge  U  pUccd  in  center  of  the 
1  druppcd  into  the  wail  of  tne  bottom  and  by  u«e  of  winding  drums  the  dredge  i» 
I  \um  lo  the  left  the  width  of  the  channel  to  be  cut.  Spod  No  2  i*  the  dropped  and  No  1  lifted  and 
tkr  4rvd»r  ewnnv  arunnd  toward  the  right,  cutting  lU  way  a»  it  prucceda.  As  will  be  seen,  the 
•wtag  to  Icfl  and  then  to  right  advance*  tne  dredge. 


\  • 
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By  the  "South  Route"  Savannah  would  be  equally  as  well  pro- 
vided for  as  by  the  present  old  Erie  canal  system ;  Clyde  and  Lyons 
would  have  equal  facilities  with  either  route ;  while  by  the  connection 
of  the  Cayuga  and  Seneca  lakes  and  their  tributaries  with  the  canal, 
Cayuga,  Ithaca,  Geneva  and  Seneca  canal  section  would  be  pro- 
vided for. 

The  act  adopting  the  "South  Route"  would  also  provide  for 
lowering  the  l^ockport  and  Tonawanda  level  about  six  feet,  per- 
mitting the  canal  to  be  fed  and  entered  direct  from  the  Niagara  river 
at  Tonawanda,  and  would  permit  the  abandonment  of  the  present 
canal  from  Black  Rock  to  Tonawanda  and  would  be  beneficial  in 
draining  large  areas  of  land  adjacent  to  the  Tonawanda  creek  water- 
shed. The  clause  in  the  present  act  which  states:  "The  Existing 
canal  from  Tonawanda  creek  to  Main  street  Buffalo,  shall  be  retained 
for  feeder  and  harbor  purposes,"  could  be  amended  so  that  it  would 
read  as  follows:  "The  Erie  canal  from  Black  Rock  to  Main  street, 
Buffalo,  shall  be  retained  for  harbor  purposes."  This  would  permit 
of  the  Niagara  river  between  Tonawanda  and  Black  Rock,  a  distance 
of  about  eight  miles,  being  utilized  for  dock  purposes  in  connection 
with  the  improved  Niagara  river.  The  United  States  government  has 
undertaken  the  work  of  making  a  channel  200  feet  in  width  and 
twenty-three  feet  in  depth  from  Lake  Erie  through  Black  Rock  harbor, 
connecting  with  the  Niagara  river  by  a  large  lock  650  feet  in  length 
and  70  feet  wide  and  a  depth  of  24  feet  on  the  sills  and  to  be  built 
at  an  estimate  cost  of  $1,700,000. 

This  width  of  200  feet  will  be  maintained  except  at  the  curve 
around  Fort  Porter  where  it  will  be  240  feet  wide. 

It  might  be  stated  here  that  the  present  channel  in  Niagara  river 
between  Buffalo  is  so  shallow  that  vessels  having  a  draft  of  more 
than  14  feet  cannot  use  it.  Hence,  boats  in  the  Tonawanda  lumber 
trade  are  of  a  smaller  type  than  those  which  sail  between  lake  ports 
exclusively.  With  the  new  lock  it  will  be  sufficient  for  the  largest 
vessels  now  built  or  that  will  be  built  for  some  years  to  come.  (Why 
build  them  any  larger  than  The  J,  Pierpont  Morgan,  which  is  600 
feet  long,  and  with  14,889  net  tons  drew  21  feet  and  6  inches?). 

The  canal  proper  will  end  at  this  lock  and  from  that  point  to 
Rattlesnake  Island  the  Government  will  dredge  the  present  channel 
to  a  depth  of  23  feet  and  a  width  of  400  feet.  Below  Rattlesnake  Island 
the  river  is  now  ample  depth  for  the  largest  boat  as  far  as  Tonawanda. 
The  first  section  extends  from  the  foot  of  Maryland  Street,  Buffalo, 
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the  wall  that  separates  the  canal  from  the  harbor  will  be  removed,  the 
new  channel  taking  both  canal  and  harbor.  The  contract  for  the 
second  section  has  been  let  to  the  Buffalo  Dredging  Company  at  its 
bid  of  $710,000  and  work  will  probably  be  begun  in  August.  This 
section,  which  extends  down  to  the  harbor  a  distance  of  about  4,000 
feet  from  where  it  joins  the  first  section,  contains  much  more  rock 
than  is  found  farther  up,  and  the  work  will  be  correspondingly  more 
difficult.  The  prices  on  this  contract  were  higher  than  the  estimate 
and  the  length  of  section  will  be  cut  down  to  accommodate  the  funds 
available. 

The  third  section  consists  of  that  part  of  the  river  below  the  lock 
to  where  the  natural  deep  water  channel  begins.  No  detailed  estimates 
of  the  cost  for  dredging  have  yet  been  made.  It  is  possible  that 
plans  may  yet  be  prepared  so  that  the  contract  can  be  let  next  year. 

The  federal  government  has  already  appropriated  and  authorized 
the  expenditure  of  $2,700,000,  leaving  $1,800,000  yet  to  come  of  the 
amount  of  $4,500,000  that  is  thought  necessary. 

This  work  is  proceeding  under  strict  governmental  supervision 
of  Col.  Henry  M.  Adams,  the  U.  S.  Engineer  in  charge  of  the  Buffalo 
harbor  work  and  Mr.  L.  L.  Davis,  Resident  Engineer. 

Contracts  Nos.  2  and  11,  Erie  canal,  cover  a  distance  of  2.51  miles, 


Dipper  Dredge  Fleet  on  Contract  No.  1. 
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entire  length  of  the  Oswego  river  trom  Three  River  Point  to  Oswego, 
and  on  the  line  of  the  Champlain  canal  from  Northumberland  north- 
ward to  Whitehall;  also  for  large  storage  reservoirs  on  the  Mohawk 
river  at  Delta  and  on  the  West  Canada  creek  at  Hinckley. 

Topographic  maps  have  been  made  from  the  Montezuma  marshes 
to  Pittsford,  but  all  of  the  data  necessary  for  the  preparation  of  con- 
tract plans  have  not  yet  been  secured. 

On  the  Hudson  river  from  Northumberland  to  Waterford  a  por- 
tion of  the  surveys  is  completed  and  as  soon  as  ice  forms  on  the  Hud- 
son river  the  center  line  will  be  located  and  borings  and  soundings 
taken. 

The  extent  of  the  surveys  made  is  summarized  as  follows : 

Topography  taken,  130  squares  miles. 

Transit  lines  run,  1,034  linear  miles. 

Levels  run,  1,428  linear  miles. 

To  determine  the  nature  of  the  material  through  which  the 
canal  passes,  and  particularly  at  lock  and  dam  locations  a  vast  amount 
of  boring  has  been  done.  The  linear  feet  borings  for  which  reports 
have  been  reqeived  to  January  1st,  is  216,125  feet,  or  about  forty-one 
miles. 

The  plans,  specifications  and  estimates  have  been  prepared  and 
have  passed  the  scrutiny  of  the  Advi<^ory  Board  of  Consulting  Engi- 
neers for  twenty-six  contract  sections,  embracing  a  total  of  about  209 
miles  of  canal  at  an  estimated  cost  of  $35,000,000.  A  small  map  of 
the  State  showing  the  location  of  this  work  is  herewith  presented. 

The  maps,  drawings,  specifications  and  estimates  for  these  con- 
tracts are  prepared  in  great  detail  and  care. 

The  contract  drawings  accompanying  and  illustrating  the  plans, 
etc.,  which  have  passed  the  Advisory  Board  number  in  all  2,062,  each 
24  X  36  inches  in  size.  On  one  contract  alone  which  has  passed  the 
Board,  but  which  has  not  yet  been  let,  the  sheets  of  drawings  number 
218.  This  is  No.  12  and  embraces  the  work  of  forty-four  miles  of 
canal  from  the  western  end  of  Oneida  lake  to  the  Seneca  river  at 
Mosquito  Point.  The  work  embraced  in  this  contract  includes  7,102,- 
yards  at  an  estimated  cost  of  about  $2,230,000.  There  are  187  sheets 
of  drawings  illustrating  this  work.  Another  contract.  No.  30,  em- 
braces about  twenty-two  miles  of  excavation  in  the  Mohawk  river, 
200  cubic  yards  of  excavation  of  all  kinds,  one  lock  and  much  auxiliary 
work  and  is  estimated  to  cost  about  $3,800,000.  Another  contract 
section  No.  28  embraces  thirty-five  miles  in  length  of  the  Mohawk 
river  in  which  the  estimated  amount  of  excavation  is  5,000,000  cubic 
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the  estimated  amount  of  which  is  very  nearly  12,000,000  cubic  yards, 
at  an  estimated  cost  of  about  $2,900,000.  There  are  157  sheets  of 
drawings,  illustrating  this  work. 

The  policy  pursued  in  letting  this  great  work  by  contract  is  to 
divide  it  into  sections  of  varying  size  and  let  each  section  separately 
by  contract  after  due  advertisement  and  the  reception  of  bids.  In 
determining  the  size  of  the  sections  consideration  is  given  to  the 
desirability  of  having  each  one  include  mainly  one  particular  class  of 
work,  and  where  a  considerable  plant  will  be  required,  to  have  the 
section  embrace  a  sufficient  amount  of  work  to  justify  a  contractor  in 
furnishing  such  a  plant.  For  instance,  a  number  of  steel  bridges  are 
included  in  one  contract ;  two  or  three  dams  and  locks  on  the  Mohawk 
river  are  included  in  one  contract,  while  the  dredging  and  excavations 
between  them  is  included  in  another.  The  sections  generally  have  a 
money  value  of  from  $500,000  to  $4,000,000. 

The  method  pursued  in  preparing  estimates  and  letting  contracts 
is  worthy  of  special  attention  because  of  its  effect  in  preventing  un- 
balanced bids,  or  collusions.  The  Engineer's  Department  makes  a 
careful  estimate  of  the  amount  of  each  particular  item  or  work  em- 
braced in  the  contract,  a  proper  unit  price  is  used  for  each  of  these 
items  and  the  total  cost  of  all  the  work,  based  on  these  estimates 
of  quantities  and  adopted  unit  prices,  is  thus  obtained.  Xo  bid  is 
accepted  which  for  any  item  exceeds  the  item  price  of  the  Engineer's 
estimates  by  more  than  20  per  cent.,  or  when  the  total  bid  exceeds  the 
Engineer's  total  estimate  by  more  than  10  per  cent. 

Another  important  feature  of  the  work  is  that  all  excavation  in 
each  section  is  paid  for  at  one  unit  price  no  matter  what  the  material 
may  be.  This  removes  a  fruitful  sources  of  trouble  and  possible  col- 
lusion and  corruption.  As  careful  a  determination  as  practicable  is 
made  through  borings  of  the  different  kinds  of  material  to  be  en- 
countered. All  this  information  is  studied  by  the  engineers  in  making 
their  unit  prices,  and  is  available  for  the  bidders  and  contractors,  and 
the  final  composite  or  unclassified  price  for  the  excavation  is  based 
thereon. 

The  method  of  acquiring  the  lands  needed  by  the  State  for  canal 
purposes  is  as  follows:  When  the  State  Engineer  determies  that 
certain  lands  and  waters  are  needed  for  canal  purposes,  he  causes  an 
accurate  survey  and  map  of  such  lands  to  be  made,  certifying  thereon 
that  the  lands  are  appropriated  for  the  use  of  the  canals  of  the  State. 
Such  map  and  certificate  are  filed  in  the  office  of  the  State  Engineer 
and  a  duplicate  copy,  duly  certified,  is  filed  in  the  office  of  the  Super- 
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C>rvdcr    tmuirio  '  operating  near  rurt  Byron  on  a  strip  of  canal  crosalng  Montezuma  marshe*  and 

enteiing  Seneea  river* 


inlciulcnl  of  l*ublic  W Orks,  who  serves  upon  the  owner  of  the  propvTly 
a  n«»tice  of  the  filinj^  and  the  date  of  filinj^  of  such  map,  which  notice 
accuratch  describes  the  property  which  has  been  so  appropriated. 
I  he  IJoard  of  Canal  Appraisers  and  Kxaniiners  then  opens  nej^otia- 
:  •:  ^  for  a  .satisfactory  settlement  with  the  owners.  If  this  is  acconi- 
[  '.>hcd  the  r»oard  of  .\ppraisers  certify  the  amount  to  the  Canal  Hoard, 
and  the  money  is  paid  upon  the  owner  furnishing  a  proper  i\vi:i\.  If 
a  •satisfactory  ajjreement  cannot  be  arrived  at  by  the  Iloar.d  of  .\p- 
;Taiscr*»  an<l  the  owner,  the  owner  can  then  j^i)  to  the  Court  of  Claims, 
uhtre  an  award  is  made  for  the  property  so  taken,  after  heariniij  the 
pfpcr  c\idence  in  relation  thereto. 

Detailed  plans  and  estimates  for  about  114  miles.  a>  shown  in 
!h  i«.lio\\inj;  schedule,  are  in  various  stai^es  of  completion,  and  will 
U-  jeructed  by  December  1.  1007,  so  that  if  deemed  a<K  isa))le  by  the 
>*.a!e  authorities  there  can  be  placed  under  a  c<Mitract  a  total  kA  about 
3J4  miles,  coverinjj  about  70  per  cent,  of  the  entire  cost  of  the  canal 
ar.'I  about  70  per  cent,  of  its  total  lenj^'th. 

Miles 
I     Mila  to  I'tica,  >ix  locks  an<l  dams  an<l  all  work  at 

Lmle  Falls  and  Jacksimbur^ '».4       $4,300,000 

\  tica  to  Fort  lUill 1'».0         4..>0(M)00 

•Uf    y    k    L\l<.ii»»»f  the  Kmpirr  Knf  C«»rp   !•  in  charge  «•!  ihe  wi.rk  i»n  thi*  ciM«tr.»ci  (No  5. 
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Os\vi\i;o  Canal 20.8  3.300,000 

BaKlwinsville 0.5  703,000 

Httsford  to  Contract  Xo.  6  and  Rochester  harbor     11.5  6.030,000 

Sinuh  lirx^ece  to  Sulphur  Spring 58.8  12,700.000 

lAvk  dates,  etc 300.000 

114.0 
Water  Supply 4Jijr3.000 

Total   3o.5^:0.000 

h  \va<  the  opinton  ot  thts  E^>'-Xird  that  the  sticce:s>ful  completion  of 
the  cauat  at  the  earliest  vlate  possible  re<:[uires  that  the  Gi'titracts  Xos. 
tJ^.  L>.  14.  A\  2t>.  2S.  and  35^  sh<>uld  receive  the  attenti-jn  of  the  Canal 
Board  and  be  advertised  for  bids  duriri^  the  early  sprfn:^  or  summer 
of  I^^Or.  The  o,>ntracts  ran^e  frv-^m  S:^5i.'jX)0  fj  $J.50«}j30O  each,  and  the 
character  ot  the  work  is  such  that  hea^»•y  and  expensive  m.achinery 
w"*!  be  required  to  sacces:sru!Iy  handle  it.  A  o^nstderabLe  trme  -wrill 
be  res* u: red  t-^^r  the  cor^pleti^jn  of  each  o:>n tract:  and  bidders  shonM 
have  an  o[;;?ort:ur^:y  to  thon^'^Lr^ihly  rnvest:<:are  the  w^r-rfc  m  order  that 
they  mav  bid  i^^tell-'sientN'  and  feel  that  there  are  presented  to  thein 
iv  .'vceTr»eT!:s  i:T  the  wuv  ..v"  '?r«.>s:?ect:s  <?i  sreadv  w«.-^rk  -ji  a  si^e  -^uiScietit 


•i^iaiitrr  'tJccattors. 
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Aside  ixKMW  these  commissions  Governor  Black  had  appointed,  under 
chapter  i\\4  of  the  laws  of  18^^.  the  "Xew  York  Commerce  Commission" 
and  tliis  o^tnmissii^n  was  retainevi  bv  Governor  Roosevelt  under  authority 
of  chapter  41)4  of  tlie  laws  of  i8t])«x 

The  primary  object  of  this  commission  was  to  examine  the  condi- 
tiiMi<  atleciinvr  the  civriT^erce  of  Xew  York  City.  The  study  of  this 
subject  was  a  work  of  cv^nstJerable  mairrtitude  and  the  committees  report 
cv^vcrs  \22  prinicxl  pace>.  <^^f  'his  re>>rt  one-hfth  of  the  matter  relate- 
to  and  is  canricvi  under  t!^  heading  "The  Canals,'' 

b^ro::;  tb.e  retv^ns  b\  :he>e  cv  :rT:::tees  was  l»m  "Chap.  411  of  the 
ia\\<  v^f  i*\x\"  which  appropri^tevi  5jv»,oco  for  the  purpi^se  of  surveys 
anvl  cs:it^^a:cs.  K^r  a  Uari:e  Cana!  fr.^:::  Lake  Erie  t«>  the  Hudson  River. 
T^:o  rc^vr'ts  of  tb.i<  sr.rvx?)  ar.v!  e>::::*Ja:e  are  en:S^vi:ed  in  "Report  on  Barge 
Cana!  uo; ';  Veirsr  a  :vtr:  c:  :!v  5ra:e  tl-.^Ineers  «  Edward  A.  Bond) 
rep-nt  ^  f  tl%u  date.  Thi<  rx;>  n  >^s  n:  prece-itn:  a>  a  State  (k>cament 
bcari^vc  *"■"  A'»  an -tie -a',  waierway  a-n.!  cr.z^reerir.^  pr,>V,em. 

b\\*v  wir,^  this  Tcp.^n  c-arx^  ChAr-  :j.7  of  ihe  laws  of  i*X)3.  which 
ai::hc.r;2Ci'  t>.e  :v<;:"'.^  of  Vr%*>  ^^  :!>e  :ccil  ar.v  unt  of  Sioi .000.000  for 
t^K'  P'criwse  of  b;::',;:nc  -i  IvAT^e  Car.i.1  free:  :he  Hi:i>c*n  River  to  Lake 
ChAr  .r'rt'ir,  at  W  >.:tc!ii"  ar;:  :c  I^ke  Fnc  at  Cswe^c^  and  P.ud^alo.  It  is 
;:no<r  :>.->  law,  with  .^  '  >e  r.inrr  i-:xr»  >xr::s^  thai  the  present  work  is 
V:^^:  carrkv;  or., 

iTvVom,.'  p/iackV  Co-^ ::ee  co.  d-rK^'.-^ — i^Vrcce  C'ir.:  n,  Franklin 
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these  dredges  are  worked  in  three  shifts,  those  near  Port  Byron  from 

7  to  3,  3  to  11  and  11  to  7,  while  at  Sylvan  Beach  they  work  from 

8  to  4»  4  to  12  and  12  to  8,  making  eight  hours  per  each  man. 

Xo  delay  is  caused  by  wet  weather,  the  soil  can  be  handled  just 
as  well  when  it  is  raining  as  when  the  sun  is  shining  its  hottest  and 
the  spoil  carried  to  the  fields  just  as  easily.  These  dredges  advance 
from  100  to  150  feet  a  day  of  24  hours  and  cut  the  full  width  and 
depth  of  the  canaK  although  at  some  points  a  smaller  machine  will 
be  used  to  trim  up  the  edges  and  bottom.  At  Sylvan  Beach  a  Lubecker 
trencher  is  used  to  cut  out  a  ditch  inside  the  line  of  the  canal  and 
deposit  its  material  as  a  bank  for  the  spoil  field  and  it  is  only  neces- 
sary to  thrvnv  up  the  l^ck  and  cross  banks  by  hand  or  scraper. 

On  a  cc^n tract  covenn^r  a  length  of  over  two  miles  of  heavy 
cutting  near  Rochester.  X.  Y,,  F,  A,  Masell:  &  Co.  have  a  truss  ma- 
chine using  a  grab  bucket  to  excA\~a:e  material  from  the  canal  bed. 
The  truss  is  alnnn  425  fctM  'v^ri:  ar.vi  tc^wers  5o  feet  high  and  designed 
tc*  traxxl  on  stanviard  g^^gc  track  on  each  c:  the  cuts.  This  machine 
weighs  atvut  vV?0  tons  arv*  carries  a  bucket  of  about  S  cubic  yards 
capacity  as^M  was  dcsigr.evi  to  IvVid  at:ts?rr^r:cally  with  earth  which 
had  Iktu  brv^kcn  xip  wc'!.  This  r::Ach:r.e  began  operation  in  the 
spring  vM  1*\>\  but  :t  was  s^XNr.  tvX^r.-  that  r.-t  rpore  than  2  or  3  cubic 
yar^;s  Cvx:\t  *x^  har.;\%t  w  th  the  hnckct,  H.^w^ver,  this  was  used  until 
1  ehr*;Arv\  *.A^^.  whcr.  a  stear:":  sho\e"  was  irstalled  to  'oad  the  bucket. 
The  grah  was  st .V.  Cv>r;::r;:c*t  tv"-  srnr  the  earth  su: face.  This  machine 
wa<  c^octnca.A  orixcr.  by  Tvwcr  frv^Tr,  Rorhester  ar^d  the  following 
gang  w  A<  rcc>^<\'t  to  orvrate  the  plart :  the  riperat.-r  ir.  the  cab  over 
the  >;:vV<t.  <  x  ■AN^"*crs  ar^t  a  to-x^rr-ir..  Vv  her,  the  sh.~^ve!  was  added 
to  the  t\Art  extra  rner  were  TK>cv1ec  for  thfit  iiji  tbe  i:z:iiipiiig  mac^nes. 

T:  i^  tho.;:3t>.t  thAt  :hc  trnss  mach'Tirs  cir.T)ot  be  a  paying  proposi- 
t:or:  i:r.V^^  a  x-o:^-  larc-c  ar:-»o*;r.t  of  wo-k  cjir.  he  ^iemre-d. 

7t  wo^"\-.  vo< -'  i^'k:  the  s;"!c:%*»r  ^l-Cilce.  x*.hrrt  it  has  Tirater  to  lloat 
V.  wv-r',-'  V  tV  r-^'^v:  ^r:;i>.V  riao^.-pe  for  Ciri^'  cnTtstracrSon. 
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Fig.  2.    I/3wcr  part  of  line. 


meters  above  the  sea  level  The  end  of  the  first  section  which  is  1,230 
lu  urs  Un}^  and  1N4  meters  above  the  first  station  lies  at  a  height  of 
meters  above  the  sea  level.  Between  these  two  stations  there 
number  of  intermediate  tightening  stations  and  supports  at  a 
distance  nf  400  meters  apart.  On  this  section  the  cable  for 
ttadcd  cars  is  of  spiral  steel  rope  24  mm.  in  diameter 
of  150  kg.  per  square' mm.,  the  rope  for  supporting  the 
of  the  same  quality  and  having  a  diameter  of  18  mm. 
>tction  includes  a  span  1.250  meters  in  length  the 
being  700  mm.  while  the  third  section  is  1,350 
nu'tvfs  Inng.  rising  r^tX)  meters  higher,  the  upper  station  being  3,200 
meters  above  theTS««a  olevel.     The  cables  on  these  sections  for  the 
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Fir.  S.     Kxtcrior  of  the  Power  Station. 


Ptg  4     Interior  of  power  Stalkm  at  the  lower  part.    Turbine  of  til  H.  P. 
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Fig.  5.     Interior  part  of  the  Power  Station. 


Fig.  6. 
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tion  of  the  fortress  in  the  Alps  was  300,000  lire  or  about  $60,030,  of 
which  90,000  lire  or  about  $18,000  represents  the  iron  construction  and 
the  installation. 

This  Italian  rope  railway  is  of  particular  interest  on  .account  of 
the  two  very  long  spans  one  of  which  is  shown  in  the  accompanying 
illustration. 


Clearing  Wrecks  at  Sea. 

THE  ingenuity  displayed  in  handling  a  wreck  at  sea  is  remarkable, 
due  to  the  fact  that  there  is  not  much  to  tie  to.  With  the  railroad 
man  there  is  the  huge  crane,  the  jacks  and  tackles,  and  perhaps  a 
big  tree  near  by  that  can  be  used  as  a  "dead  man."  To  pick  up  a  boat, 
even  be  it  small,  is  no  easy  task  and  of  late,  special  crafts  are  being  built 
to  aid  in  collisions  and  other  disasters.     On  the  Great  Lakes  there  is  a 


Wrecking  Tug  Favorite. 


THE  INDUSTRIAL   MAGAZINE 


2.V 


c;UBt  derrick  hftios  ferryUiat  "  Bay  Ridgr  '  from  the  water  at  the  Battery. 


ocift   Ujat.  named  the  '"I-'avorite"  stationed  during  the  >caM»n  of  i«  07  at 
M.  Ii^nace.  Mich.,  and  siihjcct  to  call  to  any  of  the  lake  p  >rts.     A  io:)^ 
'l:*tancc  telephone  is  installed  on  l)oard  and  the  crew  are  read/  for  action 
':!htr   day  or   ni'^ht.     The  **I'avorite"   is   the   nio>t   c<»niplete   wrecking; 
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steamer  in  the  world  and  is  capable  of  going  anywhere  in  all  weather. 

There  is  another  branch  of  marine  service  tH^t  is  receiving  con- 
siderable attention  now,  and  that  is  the  destroying  of  derelicts.  These  help- 
less water-logged  castaways  that  drift  along  with  the  current  year  after 
year  are  a  constant  menace  to  the  ships  in  whose  track  they  may  arrive. 
It  is  true  that  some  desultory  attempts  have  been  made  from  time  to 
time  by  the  Xavy  and  Revenue  Cutter  Service  to  destroy  this  class 
of  the  derelict,  but  an  organized  crusade  has  only  recently  been  taken 
up  and  on  April  30th  the  offices  of  the  United  States  Government  opened 
bids  for  the  first  derelict  destroyer. 

This  ship,  Revenue  Cutter  Xo.  17,  will  be  204  feet  long,  34  foot 
beam  and  carrying  machinery  of   1,500  horse  power. 

Four  6-powder  rapid  fire  gims  will  be  mounted  on  the  spare  deck 
for  protection  and  for  creating  damage  to  derelicts,  which  can  often  be 
sunk  bv  shots. 
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This  line  is  being  built  for  four  main 
tracks  in  ultimate  development,  with  two 
additional  tracks  provided  for  in  the 
masonry,  except  that  the  two  thousand 
foot  viaduct  over  the  Cuyahoga  Valley 
is  only  double  track :  the  bridges  and  cul- 
verts are  all  built  to  carry  the  heaviest 
modern  locomotives,  and  all  the  construc- 
tion is  of  the  most  substantial  type  knowTi 
to  engineers.  Eighty-pound  rails  will  be 
used  with  oak  ties,  all  plated.  There  are 
no  grade  crossings  of  public  highways 
upgn  the  line  and  it  will  go  over  or  under 
nearly  all  the  railways  it  crosses.  Its 
steepest  grade  is  15'  10"  per  mile,  to  ac- 
complish which  heavy  excavation  and 
embankment  work  is  undertaken. 

The  maximum  degree  of  curvature 
will  be  3°.  On  the  ten  miles  of  road 
under  construction  now  there  is  only  one 
curve :  this  is  a  30-minute  curve  between 
Station  1 10  and  180.  From  Sta.  o  to  Sta. 
no  the  road  is  tangent,  about  S.  30°  W. 
From  Sta.  no  to  Sta.  180  it  curves  30°, 
then  runs  tangent  to  Sta.  540. 

It  will  be  remarkable  in  comparison 
w^ith  most  belt  lines  in  the  difficult  char- 
acter of  the  country  traversed ;  not  far 
east  of  the  crossing  of  the  C.  L.  &  W. 
Ry.  in  Brooklyn  Heights  it  runs  through 
a  cut  seventy-two  feet  deep  in  rock  and 
shale,  while  at  the  Cuyahoga  River  it 
crosses  the  valley  on  a  viaduct  1,980  feet 
long,  157  feet  high,  and  in  the  embank- 
ment then  succeeding  there  will  be  over 
one  and  one-quarter  million  yards  of 
earth  when  finished.  The  grading  is  to 
be  completed  by  September,  igo8. 

The  estimated  cost  of  this  line  is  $8,- 
000,000.00.  The  line  will  be  i().3  miles 
long.  The  portion  from  the  Lake  Shore 
connection  near  Berea  to  the  Bio^  Four 
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K\.  i"^  built  and  the  track  laid  and  ballasted;  from  tbis  point  on  ea>i, 
^tra«I>  j)n»j^rc>s  is  bcini^  made  and  many  different  kinds  of  work  are 
irvder  way  :  at  cne  place  drillinp  and  blastin;^  of  rock  continually  is  goin^ 
•  n :  a:  other  ]>oints  bij^bway  crossinj^s  are  l)einj^  put  overbead  or  under- 
ncatli :  wbile  this  crossin,:^  work  is  under  way,  the  railway  company  has 
lisd  wide  plank  crossinj^s  at  each  highway  crossing  at  one  side  of  the  work 
f-»r  public  highway  traffic. 

At  the  Cuyahoga  River  crossing  very  substantial  mascmry  is  being 
ere. ted  and  the  sight  is  an  interesting  one;  the  viaduct  at  this  point  will 
Ic  «»ne  of  the  greatest  bridges  of  the  L'nited  St  ites ;  it  is  planned  to  have 
twent>-nine  s|>ans  and  will  aggregate  4.150  tons  of  steel,  and  will  cost 
p'Ugblv  S8oo.cxx).oo.  The  American  Bridge  Company  and  The  Lucius 
C  «»M:j>any  have  the  contracts  for  the  bridge  erection. 

The  l)ridges  over  the  highways  are  plate  girders,  with  the  steel  floor 
-x'^tem  filled  in  solidly  with  concrete  and  an  upper  course  of  asphalt  and 
tth  ti>  make  a  water  tight  and  durable  floor,  upon  which  is  placed  the 
ta!!a*^t  and  track. 

There  are  about  500  men  at  work  at  present.  There  are  six  steam 
<-!»*. vc!>.  four  excavators  drawn  by  traction  engines,  100  teams,  and  16 
«Irt  trains.  o])erating  over  the  present  scope  of  the  work.  West  of  the 
c  :i\aht»<«:a  River  standard  gauge  12-yard  Western  automatic  dump  cars 


«k  tttr  alcrl  riadnct  acroM  Cujrmhoca  Vallev.     Bridge  dcsitrncd  hf  American  Bridge 
Company.    Concrete  work  |nit  in  by  Dunn  ft  Keith. 
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Making  concrete  abutments  for  a  railroad  bridge  over  Parma  Road. 


are  used.  There  are  6  trains  of  these,  running  lo  cars  to  a  train.  East 
of  the  river  ten  3-ft.  gauge  trains  are  run,  with  from  eight  to  ten  cars 
to  a  train.  The  stores  are  kept  at  the  West  Park  Yard,  at  the  westerly 
end  of  the  Hne  and  distributed  over  the  work  by  a  work  train  on  the 
tracks  already  completed  or  by  the  contractor  over  his  temporary  track- 
age.   The  track  is  being  laid  by  the  push  car  method. 

At  Sta.  18  the  road  crosses  MarcelHne  Avenue.  The  tracks  will  be 
laid  under  the  highway  here  and  a  90-ft.  span  steel  girder  bridge  with 
concrete  abutments  is  being  built.  The  abutments  will  rest  on  piles 
which  are  being  driven  35  feet  to  a  shale  bottom.  The  excavation  work 
here  is  being  handled  by  a  traction  engine  and  an  excavator  loading  into 
dump  wagons.  The  dirt  excavated  is  used  in  making  the  highway  ap- 
proaches to  the  bridge. 

The  work  on  the  big  fill  at  Rodway  Cor.,  Stas.  50-67,  was  started 
in  June,  1906.  It  is  115'  deep  at  the  deepest  point  and  will  require  one 
million  and  a  quarter  cubic  yards  of  dirt.  The  first  lift  of  this  fill  was 
taken  from  borrow  in  a  hill  adjoining,  and  was  carried  to  a  height  of  70' 
at  the  deepest  point.  This  work  required  about  8  months.  The  second 
lift  is  being  made  from  material  brought  in  from  borrow  a  mile  east  of 
the  work.  The  original  intention  was  to  complete  the  fill  to  a  finished 
grade  with  this  second  lift,  but  owing  to  the  difficulty  in  maintaining  the 
trestle  work  on  top  of  the  material  placed  in  the  first  lift  it  was  decided 
to  construct  the  fill  to  within  about  20  feet  of  the  grade,  and  then  com- 
plete the  fill  with  a  third  lift.  Two  lifts  are  being  made  at  the  same  time. 
A  Bucyrus  shovel,  operating  on  a  grade  with  the  lower  lift,  is  excavating 
material  in  a  hill  adjoining.  Three  trains  of  6  cars  each  haul  the  dirt. 
The  upper  lift  is  made  by  trains  running  out  over  a  temporary  trestle. 
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The  steel  viaduct  across  the  Cuyahoga  River,  Stations  89-109,  will 
rival  the  biggest  railroad  bridges  in  the  United  States  and  other  coun- 
tries. There  will  be  15  spans,  the  longest  one  being  180  feet  across  the 
Cuyahoga  River.  This  bridge  also  crosses  the  Ohio  Canal  with  a  span 
of  100  feet,  and  the  tracks  of  the  Cleveland  Terminal  and  Valley  Railroad 
with  a  span  of  114  feet.  The  reinforced  concrete  abutments  will  be  about 
60  feet  high  and  will  rest  on  a  bed  rock  of  shale.  There  are  56  concrete 
pedestals  which,  with  the  exception  of  sixteen,  will  rest  on  piles  driven 
to  shale.  These  sixteen  pedestals  will  be  set  right  on  the  rock  foundation. 
The  viaduct  will  have  a  grade  of  0.37^  from  east  to  west. 

At  Station  117  there  is  being  constructed  a  pipe  culvert  to  take  care 
of  a  small  creek.  About  450  feet  of  42-inch  cast  iron  pipes  are  being  laid 
in  reinforced  concrete.  The  creek  flows  north,  and  in  order  to  get  the 
necessary  information  to  drive  the  piling  for  the  concrete  base  of  the 
culvert  a  boring  was  made  at  the  south  end  of  the  line  of  the  culvert. 
Shale  was  reached  at  a  depth  of  29  feet  and  proved  to  have  a  dip  of  10 
feet  in  400  toward  the  south.    The  piles  were  then  driven  from  22  feet  to 


Temporary  trestle  work  for  a  200,000  yard  fill.    The  piles  in  the  center  were  not  long  enough  and  a 
pony  trestle  was  built  on  them.    Sta,  117,  C.  Short  L.  Ry. 
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in  sandstone.  There  are  568,000  yards  in  this  cut,  which  will  be  dis- 
tributed to  the  fill  at  Sta.  117  and  to  make  a  six  track  roadbed  from  Sta. 
320  to  Sta.  400.  The  material  to  be  cut  is  divided  about  equally  between 
sand,  clay  and  shale. 

About  25  tons  of  a  mixture  of  60%  black  powder  and  40%  dynamite 
have  already  been  used  in  blasting  out  the  rock  in  the  sandstone  cut. 
The  fill  from  Sta.  320  to  Sta.  400  is  being  made  from  a  trestle,  from  5  feet 
to  35  feet  high. 

The  concrete  masonry  on  The  Cleveland  Short  Line  Railway  has 
been  done  under  the  superintendence  of  Dunn  &  Keith,  of  Cleveland, 
Ohio.  The  work  was  commenced  in  August,  1906,  and  has  progressed 
steadily  since  that  time.  There  has  been  completed  during  1906,  one 
24  ft.  arch  at  Station  480,  one  10  ft.  arch  at  Station  456,  one  10  ft.  arch 
at  Station  390,  one  50  ft.  arch  at  Station  360,  one  8  ft.  arch  at  Station 
330,  one  6  ft.  arch  at  Station  290,  one  pair  of  abutments  at  Station  480, 
one  4  ft.  X  4  ft.  box  culvert  at  Station  70,  and  an  abutment  and  36  pedes- 
tals at  Station  100.  About  40,000  cubic  yards  of  concrete  have  been 
placed  already. 

The  materials  found  for  foundations,  from  Station  480  to  Station 
290,  consisted  of  shale,  and  clay  almost  as  hard.  Quick  sand  was  en- 
countered on  all  the  other  work  and  it  was  necessary  to  drive  piling  vary- 
ing from  25  to  50  feet,  to  a  substantial  foundation.  Where  it  was  im- 
practicable to  drive  piling,  excavations  were  made  for  foundations  to 
depths  varying  from  45  to  90  feet  to  a  rock  or  shale  foundation. 

In  the  construction  of  this  work  Dunn  &  Keith  had  an  equipment 
consisting  of  six  2j4  Smith  Concrete  Mixers,  together  with  hoisting 
engines,  guy  derricks,  steam  pumps  and  boilers,  and  other  smaller  ma- 
chinery, which  make  up  and  complete  the  outfit.  In  making  the  deep 
excavations  3-inch  sheet  piling  was  used  and  12  x  12  timber  for  bracing. 
The  heavy  timber  was  necessary  on  account  of  the  great  pressure  of 
quick  sand  and  water. 

The  concrete  was  placed  in  the  forms  by  means  of  derricks  and  one 
yard  concrete  buckets. 

There  is  yet  to  be  constructed  five  arches,  one  of  which  is  a  triple 
reinforced  arch,  with  Raymond  concrete  piling,  for  foundation.  The 
entire  work  will  probably  be  completed  by  December  i,  1907. 

The  concrete  work  at  Parma  Road  is  typical  of  the  work  done  for 
the  highway  bridges.  On  either  side  of  the  road  there  is  an  abutment, 
and  seven  pedestals  for  the  supporting  columns.  These  steel  columns 
will  be  between  the  sidewalk  and  the  road.  The  abutments  and  pedestals 
will  contain  about  2,500  cubic  yards  of  concrete. 


THE   INDUSTRIAL   MAGAZINE 


247 


A  ao  ft.  CDOcretc  arch  calrcrt  bailt  by  Dunn  &  Keith  for  the  C.  S.  I«.  Ry.  at  SU.  860 

The  stone  and  sand  are  dumped  onto  the  mixing  platform  directly 
from  the  railroad  cars.  The  cement  is  stored  in  a  shed  on  the  platform. 
A  mixture  of  i  cement,  2  sand,  5  stone,  has  been  used  on  all  the  work. 
The  concrete  is  taken  from  the  mixer  in  a  bucket  by  a  guy  derrick  with 
an  80- ft.  boom,  and  dumped  into  the  form. 

<  >ne  of  the  prettiest  pieces  of  work  on  the  road  is  the  50-ft.  arch 
culvert  built  by  Dunn  &  Keith  at  Sta.  360.  The  drawings  illustrated  here 
give  the  general  and  some  detail  dimensions,  and  the  dimensions  for  the 
(pacing  of  the  reinforcement.  This  culvert  was  completed  a  short  time 
a^. »  and  is  to  take  care  of  an  extensive  drainage  area. 


Modern  Developments  in  the  Art  of 
Conveying  Materials. 

By  W.  R.  Harlburt,  M.  £. 

THE  art  of  conveying  materials  is  one  of  the  most  important,  as 
well  as  one  of  the  oldest  of  all  known  arts ;  yet  it  is  one  which 
has  been  developed  along  scientific  lines  only  within  recent 
years.  Its  progress,  however,  has  been  coincident  with  development 
in  other  important  arts  which  have  remained  at  a  standstill  for  cen- 
turies until  American  enterprise  and  genius  lifted  them  from  the  low 
plane  upon  which  they  had  stood  to  the  high  state  of  efficiency  which 
marks  the  present  status  of  engineering  accomplishment. 

In  the  words  of  Mr.  Henry  R.  Towne,  in  an  address  delivered 
recently  before  the  American  Society  of  Mechanical  Engineers,  "About 
sixty  years  ago,  American  invention  lifted  one  of  the  earliest  and 
universal  of  the  manual  arts  from  the  plane  upon  which  it  had  stood 
from  the  dawn  of  civilization  to  the  high  level  of  modern  mechanical 
industry.  This  was  the  achievement  of  the  sewing  machine.  About 
thirty  years  ago,  American  invention  again  took  one  of  the  oldest 
of  the  manual  arts,  that  of  writing,  and  brought  it  fairly  within  the 
scope  of  modern  mechanical  development.  This  was  the  achievement 
of  the  typewriting  machine."  Mr.  Towne  then  went  oa  to  point  out 
that  the  art  of  cutting  metals  had  remained  practically  unchanged 
until  Mr.  F.  W.  Taylor  made  his  recent  researches  into  the  subject 
and  lifted  it  at  once  from  the  plane  of  empiricism  and  tradition  to  the 
high  level  of  modern  science  and  apparently  had  gone  far  to  reduce 
it  to  an  exact  science. 

What  could  be  older,  however,  than  the  art  of  conveying  mater- 
ials; it  stands  to  reason  that  it  must  have  been  the  first  subject  to 
which  primitive  man  turned  his  attention,  yet  through  all  the  ages 
that  have  passed  since  then,  there  has  been  practically  no.  develop- 
ment in  this  most  important  of  arts.  The  original  method  of  con- 
veying materials,  i.  e.  by  manual  labor,  may  still  be  witnessed  to-day. 
The  second  method,  by  means  of  skids  or  rollers,  may  also  be  seen 
to-day.  Likewise  the  third  method  which  includes  the  wheelbarrow 
and  the  cart.  All  these  methods  were  in  general  use  up  to  the  period 
of  the  last  century  and  are  still  very  generally  used,  not  because  there 
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arc  not  hclUT  methods  but  because  the  better  methods  have  not  had 
:::':c  to  be  adopted  as  yet  in  all  lines  of  industry. 

The  first  step  toward  improvement  was  made  A.  D.  UjOO  in  Knjj- 
!and  where  the  heavy  roads  leading  from  the  mines  to  the  seaports 
);rcatly  interfered  with  the  shipment  of  coal  and  other  minerals  to 
the  markets.  Here  the  idea  was  conceived  of  laying  planks  in  the 
\%ai;on  ruts  and  so  forming  a  **plankway'*  over  which  rough  carts 
rittcd  with  clumsy  wooden  wheels  or  rollers  and  laden  with  coal  and 

•  •re  naturally  made  far  better  progress  than  formerly.  It  was  only 
a  little  while  after  this  that  the  planks  were  placed  on  the  surface 

•  •f  the  roa<i  and  supported  at  fairly  regular  intervals  by  cross  ties. 
This  might  be  called  the  first  industrial  railroad  and  was  further  im- 
pro\e<l  by  filling  in  the  spaces  between  the  planks  with  dirt  so  as  not 
t»  interfere  with  the  progress  of  horses  and  mules  which  were  em- 
pl..\e<l  to  haul  the  carts.  It  was  found  that  a  horse  could  then  easily 
pi:!l  a  load  of  42  cwt.  as  against  17  cwt.  over  the  old  rough  roads. 

The  wooden  **plankways"  were  replaced  by  cast  iron  rails  about 
k  huHilred  years  later  (in  1767).  the  Colebrook  Iron  Company  of 
Kni:Iand  having  perfected  <\\q\\  a  rail  with  an  upright  flange  on  the 
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inner  side.  From  this  time  on  the  industrial  railroad  developed  rapidly 
until  to-day  it  seems  to  have  reached  its  limit  in  efficiency  and  use- 
fulness. 

The  industrial  railroad,  however,  is  essentially  for  long  distance 
hauls,  i.  e.  hauls  in  excess  of  2,000  feet.  For  shorter  distances  a  much 
better  system  has  been  perfected,  that  of  the  belt  conveyor.  This 
is  undoubtdly  the  most  important  development  in  recent  years  and  its 
advantages  are  most  pronounced.  For  instance,  with  almost  any 
other  system,  it  is  necessary  to  construct  a  road-bed  or  supporting 
trestle  strong  enough  to  withstand  the  strain  of  a  heavy  moving  train 
in  which  the  load  is  contained  in  a  few  cars,  in  other  words,  the  load 
is  concentrated  on  a  short  length  of  the  trestle  which  must  be  made 
not  only  strong  enough  to  carry  the  load  but  to  support  the  additional 
weight  of  heavy  steel  cars  or  locomotives.  Furthermore,  the  motive 
power  must  be  sufficient  to  start  this  train  while  loaded,  which  means 
that  ample  power  must  be  provided  for  starting  a  train  that  only 
requires  a  fraction  of  this  energy  to  keep  it  in  motion  after  it  has 
once  gained  headway. 


'^^H 

pii|#3Sii?s/u'v,^..        jmrn 

'^^^^fMtM 

EWaUrau                    mim 

A  Conveyor  for  handling  coal  to  boiler  house.    Robins  Conveying  Belt  Co.,  N.  Y. 
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The  construction  of  the  idler  pulleys  is  also  a  very  important 
matter,  for,  while  the  belt  is  running  on  the  upper,  or  troughed  pul- 
leys, there  is  no  danger  of  grit  getting  into  the  bearings  of  the  idlers, 
yet,  when  it  is  running  in  the  return  direction,  it  is  moving  "face 
down*'  and  has  a  tendency  to  deposit  particles  of  dust  and  grit  on  the 
supporting  pulleys.  For  this  reason  they  have  to  be  constructed 
with  absolutely  dust-proof  bearings.  This  has  been  one  of  the  most 
difficult  problems  which  engineers  were  called  upon  to  solve  in  per- 
fecting the  belt  conveyor  and  the  fact  that  it  has  been  correctly  solved 
is  responsible  for  the  growing  demand  for  this  class  of  machinery 
to-day;  a  demand  that  emanates  from  every  quarter  of  the  globe  and 
from  all  classes  of  trade  and  industry.  From  the  power  house  with  its 
boilers  and  giant  coal  pockets,  the  very  symbol  of  dirt  and  grime,  to 
the  packing  plant  where  cleanliness  is  prerequisite,  may  seem  a  far 
cry  but  it  is  not  too  great  a  breach  to  be  spanned  by  the  conveying 
belt  which  will  be  found  working  to  its  full  capacity  in  each. 

One  of  the  most  interesting  sights  in  the  Chicago  Stockyards  is 
the  way  the  belt  conveyor  is  utilized  for  handling  meats.  A  whole 
carcass  will  be  thrown  on  a  conveyor  at  one  end  of  a  long  table  and 
by  the  time  it  reaches  the  other  end,  after  passing  along  a  line  of 
butchers,  it  will  be  cut  up  into  chops  and  steaks,  and  this  in  less  time 
than  it  takes  to  tell  it. 

But  the  most  important  field  for  the  conveying  belt  is  undoubt- 
edly in  its  application  to  manufacturing  plants.  It  has  been  carefully 
computed  in  many  instances  that  the  cost  of  handling  materials  in 
such  establishments  amounts,  on  the  average,  to  one-fourth  of  the  cost 
of  producing  the  finished  product.  Certainly  a  very  high  proportionate 
cost  and  one  which  is  constantly  being  wrestled  with  in  all  classes 
of  industry.  For  instance,  one  of  the  most  difficult  problems  which 
has  occupied  the  attention  of  engineers  for  a  great  many  years  is  the 
proper  handling  of  material  in  pulp  and  paper  mills.  Here,  increased 
output,  caused  by  greater  demand  together  with  keen  competition 
rendered  the  problem  one  of  prime  importance.  All  kinds  of  con- 
veyors were  tried,  scraper  conveyors,  grain  conveyors,  etc.,  but  with- 
out success.  The  belt  conveyor,  however,  proved  to  be  the  solution 
to  the  problem  and  may  now  be  found  in  hundreds  of  paper  and  pulp 
mills  throughout  the  country. 

Coal  handling  is  another  very  important  field  for  the  belt  con- 
veyor and  one  which  has  received  considerable  attention  within  th? 
last  few  years,  not  only  in  connection  with  power  plant  work,  but 
also  in  connection  with  retail  coal  pockets,  locomotive  coaling  stations. 
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manufacturing  plants,  etc.  L'nder  the  old  system  it  was  necessary  to 
l»uil(l  a  long  trestle  and  lead  the  coal  cars  to  the  top  of  thj  pocket 
Inriore  discharging  the  load.  Where  belt  conveyors  are  used,  however, 
the  trvNile  is  comparatively  lij^ht  and  inexpensive  and  the  rat^-  at 
which  coal  is  stored  is  limited  only  by  the  size  of  the  conveyor.  A 
!h«»u>and  tons  an  hour  can  be  readily  handled  on  a  42-inch  belt. 

C  t»al  mines  also  furnish  a  promising  field  for  installations  of  this 
k:T'.«l  a>  there  are  many  operations  such  as  picking  and  sorting,  where 
a  >:ow  moving  belt  is  of  material  assistance  in  leading  the  ore  past 
f. 'WN  of  picker>.  the  speed  being  set  to  keep  the  men  working  to  their 
r«.-»t  efficient  capacity.  Conveyors  are  also  advantageously  employed 
!*'r  stacking  tailings  behind  dredges  and  mills  and  for  numerous  other 
work  in  connection  with  mine  operations. 


Conveynr  in  the  store  <4  II.  Altman  &  Co..  New  Vork 


Ani»ther  in>tance  of  their  adaptability  is  to  be  found  in  the  case 
•  •:  the  mo<lcrn  department  store  where  the  rapid  handling  of  packa^jc'i 
'^  a  \ilal  necesNity  to  the  success  of  the  business.  This  was  found  to 
Ik*  especially  the  ca^e  in  the  new  store  of  1*.  .\ltman  &  Co.  on  I'iflh 
\\tnue.  .\*ew  Vork.  which  is  patronized  by  a  clas-  of  customers  who 
W'tild  not  think  of  carrying  a  package  as  small  a;  a  pair  of  g]t»ve> 
■  r  a  *»pool  iif  thread.  Kvery thing  must  be  delivered.  So  we  find  that 
:ri  i\\\^  establishment  the  entire  basement,  which  in  most  department 
*>!orcs  i>  u*»ed  as  a  salesnx^m.  is  given  over  to  the  shipping  departru'iit. 
In  «»rder.  however,  that  packages  may  be  delivered  to  the  wrapptrs 
and  vhipf)ing  clerk*^  with  least  delay  and  handling,  this  firm  has  in- 
*t.rVd  a  mo>t  elaborate,  yet  simple,  system  of  spiral  chutes  and  belt 
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conveyors  so  that  packages  may  be  dropped  into  a  chute  on  the  top 
floor  in  any  corner  of  the  building  and  be  led  automatically  to  a  con- 
veying belt  which  carries  them  to  a  distributing  table  in  the  center 
of  the  basement  from  which  they  are  taken  by  the  wrappers  and 
shipping  clerks  for  the  various  delivery  routes. 

The  spiral  chutes  or  "helical  gravity  tubes,"  as  they  are  called, 
are  4  ft.  6  in.  in  diameter  and  are  capable  of  delivering  safely  almost 
any  kind  of  a  package  except  glassware  and  crockery.  The  conveyors 
are  four  in  number  and  consist  of  30  and  36  in.  belts  running  at  a 
uniform  speed  of  150  ft.  per  minute  the  lengths  varying  from  71  to 
191  feet.  Three  of  these  conveyors  are  troughed  belts  30  inches  in 
width  while  the  fourth  is  a  flat  belt  36  inches  in  width,  designed  to 
carry  unwrapped  packages  to  a  separate  distributing  table  where  they 
are  specially  wrapped  for  shipment  by  express. 

These  conveyors,  as  will  be  seen  from  the  illustrations,  are  sus- 
pended by  a  very  light  steel  structure  from  the  ceiling,  the  height  of 
the  belt  above  the  floor  being  9  feet,  thus  giving  ample  head  room 
while  the  space  above  the  belt  is  sufficient  to  permit  of  the  passage 
of  packages  7  x  20  x  36  inches  in  size.  The  three  short  belts  are 
operated  by  3  horsepower  electric  motors  and  the  large  belt  by  a  5 
horsepower  motor. 

The  striking  feature  of  this  apparatus,  however,  is  the  absence  of 
noise  and  freedom  from  dirt  and  grease,  making  an  ideal  installation 
for  large  department  stores  which  are  confronted  with  the  problem 
of  handling  packages  with  the  utmost  expedition. 

The  applications  of  these  time  and  labor  saving  appliances  could 
be  enumerated  indefinitely  and  then  the  chances  are  that  the  subject 
would  not  be  fully  covered.  There  is  one  application,  however,  that 
should  be  mentioned,  and  that  is  the  use  of  belt  conveyors  for  the 
Handling  of  concrete  materials  and  even  wet  concrete  itself. 

During  the  past  few  years  the  use  of  reinforced  concrete  has 
grown  to  enormous  proportions.  Machinery  of  all  kinds  has  been 
perfected  for  mixing  it,  volumes  have  been  written  upon  its  proper 
use  in  construction  work,  special  apparatus  has  been  designed  for 
economically  handling  the  materials  which  are  to  be  fed  to  the  mixer, 
but  very  little  has  been  done  towards  bettering  the  methods  of  hand- 
ling wet  concrete  after  it  comes  from  the  mixer.  In  fact  wheelbarrows 
seem  to  be  the  almost  universal  mode  of  conveying  this  material  at  the 
present  time. 

The  writer  is  convinced,  however,  that  the  conveying  belt  will 
prove  the  solution  to  this  problem  as  it  has  to  most  others  of  a  similar 
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nature.  In  fact  belt  conveyors  have  already  been  used  in  construction 
work  of  considerable  size  and  importance  for  this  purpose  and  with 
much  success,  the  results  being  so  satisfactory  that  other  and  much 
Iar)>;er  installations  are  now  being  planned.  If  these  attain  the  success 
which  is  confidently  predicted  for  them,  then,  indeed,  will  the  con- 
veying belt  have  achieved  its  most  remarkable  victory,  opening  up  a 
field  of  infinite  possibilities  both  for  itself  and  for  the  success  of  rein- 
f<»rced  concrete  construction. 
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Fig.  1— Square  Type  Magnet  with  baled  scrap. 


Tisc  -ftleoiric  ?/(a^^uct  u\  iVactlcal  iJsQ, 


THK  electric  magnet  for  use  in  shops  and  yards  is  l)ecoming  more 
desired  every  day,  and  those  who  have  not  acquired  them  are 
perhaps  not  fully  informed  on  the  many  advantages. 

The  exi^erinients  with  electric  magnets  date  hack  to  1820.  when 
Ccrsted  discovered  that  a  conductor  conveying  an  electric  current  gave  off 
magnetic  influences.  Since  that  time  many  noted  men  have  experimented 
uith  and  huilt  magnets  hut  none  succeeded  in  a  practical  demonstration 
until  Mr.  S.  T.  VVellman  exerted  greater  influence  in  this  direction  and 
their  use  became  assured.  To  Mr.  Wellman.  the  electric  magnet  off^ered 
an  ideal  remedy  for  the  many  difficulties  of  handling  plates,  billets,  scrap 
and  hoc  ingots. 

The  first  magnet  was  built  and  lasted  long  enough  to  demonstrate 
the  pc^vihle  of  the  qualities  of  such  a  machine  in  its  crude  form  but  it 
^st<  enough  that  Mr.  VVellman  realized  its  great  possibilities.  Mr. 
Wellman  then  undertook  the  design  of  an  electro-magnet,  which,  as  far 
as   sh4>wn  bv  the  records  of  the  V.  S.  Patent  Office  was  the  first  dis- 


LocoroolWr  cmnr  handling  acrap  with  a  magnet 
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Fig.  3— Square  type  magnet  handling  pipe. 


Fig.  4— Round  type  magnet  handling  bar  iron. 
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Fig.  S— Round  type  magnet  with  •  dynamo  caatinf. 


tmctivc  "lifting  magnet.*'  The  designs  of  magnets  were  further  ad- 
vanced by  Mr.  Eugene  R.  Clark  of  the  Illinois  Steel  Co.,  and  later  by 
Mr.  A.  C.  Eastwood  of  the  Electric  Controller  and  Supply  Co.,  Geveland. 
In  all  designs,  the  feature  of  protection  of  the  magnetizing  windings  is 
uppermost  in  the  minds  of  builders. 

There  is,  of  course,  the  necessity  of  an  electric  plant,  from  which  a 
thn roughly  reliable  current  can  be  obtained.  In  the  moilem,  up-to-date 
manufacturing  plant,  which  is  equipped  electrically,  the  matter  of  using 
a  magnet  is  becoming  more  and  more  largely  understood,  but  in  cases 
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Fig.  6 — A  magnet  in  a  railway  yard. 


Fig.  7— Old  style  trip  for  scrap  breaker. 
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>*hcrc  cranc>  and  other  hoisting  apparatus  are  steam  driven,  the  necessit) 
Iff  a  jjencrator  is  evident. 

There  are  concerns  who  are  building  small  generator  sets,  comfK>sed 
^•1  an  engine  and  dynamo  direct  connected  from  which  sufficient  current 
I'*  %ecurc<l  to  o}>erate  a  good  size  magnet. 

Magnets  are  now  being  built  in  sizes  ranging  from  24"  diameter 
t<»  ticT  diameter  in  this  country  and  of  the  square  type  in  foreign  as  well 
a^  this  a>untry  there  is  a  great  variety. 

A  few  of  the  uses  of  the  ma^ets  will  be  seen  in  the  accompanyin;; 
:  I;:<raiions.  hut  no  one  of  them  showing  the  apparatus  in  a  better  service 
than  handling  scrap.  Xo  other  means  has  been  devised  for  handling  the 
firotiuct  and  shipment  and  also  the  refuse  in  railway  yards  and 
factoiies  as  the  electric  magnet.  The  use  of  the  magnet  has  been 
^ucce'*> fully  demonstrated  in  both  this  and  foreign  countries,  and  Fig. 
Nti.  I  illustrates  the  square  type  of  ma:^et  made  by  the  Siemans- 
Si  h  ickert-Werke  of  lierlin. 

In  Fig.  2  we  have  a  familiar  scene  of  the  locomoti\e  crane  and  mag- 
net handling  scrap  iron  from  a  pile  to  a  car.  Only  one  operator  is  re- 
';uirotl  in  this  case,  and  he  has  full  a)ntrol  in  the  cab  of  the  crane.  A 
^•nall  generator  set  is  located  in  the  cab  of  the  crane  from  which  sufficient 
c'.irrent  is  obtained  to  energize  the  magnet.  This  magnet  of  36''  diameter 
requires  20  amperes  at  220  voltage  to  handle  the  material  successfully 
and  M>  operating  at  a  speed  of  60  tons  per  hour,  each  load  averaging 
I  .•  ix>  pounds. 

In  Fig.  3  we  have  a  magnet  of  foreign  make  lifting  350  lengths 
uf  pipe. 

In  Fig.  4  we  have  a  maj^et  of  The  Browning  Engineering  Company 
of  OeveIan<l.  (>..  handling  bar  iron.  In  this  case  the  load  is  not  evenly 
'I-'^tributed  and  tilted  up  in  the  position  shown. 

In  case  of  over-heatl  traveling  cranes  the  nxJtors  arc  oi)erated  by 
alternating  current,  but  the  ma^^nets  by  direct  current,  and  the  current 
I*  carrietl  to  the  magnet  on  independent  wires  that  can  in  no  way  he 
affe>nt<l  b>  the  operation  of  the  crane. 

In  Fi;;.  5  is  a  circular  type  of  ma'.;net,  handling  a  part  of  the  dynamo 
franie.  Heighin.j  2(m2  kilograms,  and  it  will  be  seen  that  the  means  of 
*u}*jji>rt  is  ajjplied  at  three  points,  giving  a  very  much  nK>re  stable  holdin;^ 
^mer  to  the  k)ad. 

Every  railway  yard  where  a  great  variety  of  iron  and  steel  have  to 
be  handletl.  the  electric  magnet  has  no  equal. 
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Fig.  8— Generator  set  for  locomotive  crane. 


Fig.  9— E.  C.  &  S.  Co.  magnet  on  a  traveling  crane. 
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In  Fig.  6  the  magnet  of  36''  diameter  handles  6  axles  with  ease, 
and  the  same  machine  is  also  shown  in  Fig.  7,  where  the  wheels  and 
axles  are  being  carried  to  another  part  of  the  yard. 

An  E.  C.  &  S.  Co.  magnet  unloaded  a  car  of  61,000  lbs.  net,  of  butt  or 
beary  crop  ends  (many  pieces  weighing  over  500  lbs.)  in  i>4  hrs.,  and 
each  lift  had  to  be  hoisted  15  ft.  to  clear  a  box  car,  trolleyed  20  ft.  and 
carried  75  ft.  down  the  yard.  In  this  record  it  was  evident  that  at  least 
one  hour  was  consumed  in  crane  travel. 

Plates  of  any  thicicness  can  be  handled  singly,  or  a  number  at  a  time, 
and  loaded  or  unloaded  rapidly  and  without  ground  helpers.  If  they  are 
to  be  carried  over  workmen  we  suggest  the  use  of  auxiliary  hooks  which 
are  easily  adjusted  after  the  magnet  lifts  the  load  but  this  will  require  a 
fTOfiiid  helper.  Long  plates  are  better  handled  by  using  two  or  more 
magnets  on  a  beam. 

A  pig  magnet  35"  in  diameter  weighing  about  1,700  lbs.  will,  when 
pfopcriy  handled,  carry  an  average  of  500  pounds  at  a  lift,  no  labor  being 
required  except  that  of  the  crane  operator.  For  lifting  a  huge  ball  of  iron 
for  braking  iron,  the  magnet  saves  a  great  amount  of  time  and  is  not 
as  dangerous  as  with  the  hook  and  trip  type  of  grip. 


If  a  doctor  violates  the  ethics  of  his  pro- 
fession he  is  a  "quack." 

If  a  lawyer  does  the   same  thing  he  is  a 
•'pettifogger." 
A  Name.  If  a  member  of  the  cham- 

ber   of     commerce     defies    its 
rules  he  is  guilty  of  "unmercantile  conduct." 

Why  can't  laboring  men  have  their  organi- 
zations also? 

This  is  the  proposition  presented  by  Samuel 
Gompers,  president  of  the  American  Feder- 
ation of  Labor,  at  the  southern  Ohio  Chau- 
tauqua. 

"Thou  shalt  not  take  thy  neighbor's  job, 
is  one  of  our  rules,"  he  said.  "Can  you  won- 
der that  we  also  have  a  name  for  him  who 
violates  that  rule?" 

The  name  is  "scab." 

If  an  engineer  or  a  draftsman  takes  an- 
other man's  job  (position  is  the  proper  term) 
what  shall  we  call  him? 

No  trouble  has  been  experienced  in  these 
occupations  so  the  coining  of  a  name  has  not 
become  necessary. 


Industrial 
Insurance. 


It  may  be  doubted  whether  the  improve- 
ments now  effected  will  go  far  to  convince 
the  intelligent  public  that  industrial  insurance 
is  not  a  very  clumsy  and 
wasteful  institution.  We  do 
not  remember  that  any  disin- 
terested writer  who  has  ever  looked  into  this 
field  of  our  national  economy  has  spoken  of 
industrial  insurance  as  an)rthing  more  than  a 
makeshift  institution,  only  to  be  tolerated 
until  some  less  wasteful  system  was  found 
practicable.  Industrial  insurance  is  generally 
regarded  as  "thrift."  Indeed  one  of  its  chief 
apostles  has  claimed  for  it  that  it  is  the  great- 
est educational  influence  making  for  thrift 
that  exists  at  the  present  day.  Well,  thrift 
and  extravagance  are  relative  terms.     In  the 


absence  of  a  clear  and  authoritative  line  of 
demarcation  between  them,  everybody  can  have 
his  own  opinion  about  an  institution  which 
compels  a  man  to  put  up  a  dollar  in  order  to 
get  back  35  cents  of  it  when  he  dies.  Out  of 
every  dollar  paid  as  premiums  on  industrial 
policies  it  has  been  calculated  that  35  cents 
goes  to  death  claims  and  another  35  cents  to 
expenses  of  management.  In  1905  the  two 
companies  above  mentioned  paid  nearly  as 
much  for  agency  and  home-office  expenses  as 
they  paid  policyholders  in  the  shape  of  claims. 
In  the  29  years  from  1876  to  1904,  there  was 
paid  to  the  industrial  insurance  companies  of 
this  country,  by  way  of  premiums,  $845,385,- 
672.  The  losses  paid  back  during  the  same 
period  amount  to  $260,069,267.  The  rest  of 
the  money  has  either  been  spent  in  manag- 
ment  expenses  or  has  gone  toward  stockholder 
dividends  or  toward  the  accumulation  of  assets 
and  surplus. — Harold  Seymour  in  Moody's 
M  ago  sine. 


The  report  from  Washington  that  Secre- 
tary Taft  is  about  to  take  heroic  measures  at 
Panama  should  surprise  none  who  have  given 

^  .^        .  ^.       close   attention   to   the   course 
Taft  and  the      . 

^       .  of  events. 

The  history  of  the  Panama 
enterprise  has  been  distinctive  in  the  number 
of  men  of  high  reputation  who  have  under- 
taken the  task  only  to  abandon  it.  One  after 
another  they  have  come  and  gone — Chief  En- 
gineer Wallace,  Chief  Engineer  Stevens,  Chief 
Commissionr  Shonts. 

And  now  Lieut.  Col.  Goethals,  the  latest 
chief  engineer,  is  reported  to  be  asking  for  a 
long  leave  of  absence.  Three  other  members 
of  the  commission,  two  of  them  army  en- 
gineers, are  reported  to  be  desirous  of  other 
assignments. 
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TO    SAVE    MOTIVE    POWER. 

The  plan  of  increasing  the  minimum  weights 
is  taken  as  a  defensive  move  by  the  Ohio  rail- 
roads, to  protect  themselves  against  the  recent 
car  ruling  of  the  Ohio  State  Railroad  Com- 
mission, authorizing  shippers  to  compel  the 
roads  to  accept  sliding  or  reciprocal  arrange- 
ments for  car  service. 

Railroad  men  say  that  the  increase  in  car- 
load weights  will  effect  a  saving  in  motive 
power  as  well  as  in  cars.  While  the  differ- 
ence in  one  car  is  not  considerable,  in  the 
aggregate  it  will  mean  a  big  saving  in  cars 
for  the  railroad.  Shippers  having  car  service 
agreements  heretofore  could  demand  a  car  for 
a  30,000  pound  shipment  but  now  they  must 
load  36,000  poudds  or  wait  until  they  have  that 
much  material  before  they  can  obtain  a  car. 
It  is  while  this  6,000  pounds  is  being  obtained 
that  the  railroads  will  effect  the  saving,  and, 
they  say,  prevent  a  shortage  of  cars. 


Great  commercial  nations,  trading  with  the 
world,  have  support  for  their  industries  in 
many  widely  separated  and  wholly  unlike  rc- 

Widttnlnir  ^°"*"    ^^^  ^^^  ^^  *^  *™' 

wia«DD^  portant  customers  flourishing 
Prosperity,      ^j^^^    ^^^   ^^^^^^    ^^^^   y^^ 

crops  or  some  other  cause  of  lessened  pur- 
chasing power.  Misfortune  is  not  likely  to 
affect  all  or  a  majority  of  the  countries  which 
buy  the  surplus  manufactures  of  England  or 
Germany,  in  any  one  year.  It  is  like  the 
weather  and  the  harvests  in  a  land  of  im- 
mense extent  like  the  United  States.  Condi- 
tions may  be  bad  in  half  a  dozen  States  but 
hardly  in  forty-five. 

American  industries  rest,  to  an  ever  increas- 
ing extent,  upon  foreign  markets,  in  one  im- 
portant sense,  though  not  in  others.  The  ex- 
port trade  of  the  country  is  not  larger,  in  pro- 
portion to  domestic  traffic,  than  it  was  a  gen- 
eration ago,  but  it  touches  a  much  wider  range 
of  industries.  More  divisions  of  the  business 
of  the  American  people  are  sending  abroad 
a  considerable  part  of  their  products,  though 
in  some  branches  of  industry,  as  in  agricul- 
ture, the  proportion  exported  is  much  smaller 
than  it  used  to  be. 

The  effect  upon  American  trade  and  indus- 
try of  good  or  bad  times  in  Europe,  for  ex- 
ample, is  also  heightened  now  by  the  much 
more  intimate  and  complex  relations  between 
modern  commercial  nations.  The  civilized 
world  is  more  closely  knit  together.  It  is  sub- 
ject, more  than  it  used  to  be,  to  waves  of  feel- 


ing, favorable  or  adverse  to  the  prosecution  of 
new  enterprises  and  the  widening  of  commer- 
cial and  industrial  activity.  Europe  is  more 
senstive  to  American  influences  and  America 
responds  more  to  the  average  European  state 
of  mind. 

It  is  of  immense  and  growing  importance, 
therefore,  that  the  countries  which  are  the 
best  customers  of  the  United  States  should 
prosper.  When  they  are  doing  well  they  buy 
more  freely  in  this  country  and  pay  better 
prices.  And  the  influence  which  they  esuext 
upon  the  business  mind  of  America  is  ^en  a 
tonic  rather  than  a  cause  of  depression. 

For  the  last  few  years  the  general  state  of 
trade  and  productive  industry  in  Europe  has 
been  remarkably  good.  The  people  of  Ger- 
many, Great  Britain  and  Ireland,  Italy,  Aus- 
tria-Hungary, France  and  several  lesser  states 
have  had  better  conditions  of  living  than  ever 
before.  Wages  have  been  rising.  Work  has 
been  easier  to  find  and  keep.  The  standard 
of  comfort  for  the  masses  has  been  dianging 
for  the  better.  The  times  have  been  the  best 
ever  known. 

Obviously,  all  this  makes  the  base  of  pros- 
perity broader  and  more  secure  in  the  United 
States.  It  establishes  a  firmer  foundation  for 
American  trade  and  American  industries  of 
many  kinds.  It  is  a  factor  in  the  business 
outlook  which  is  often  underestimated  in  fore- 
casts of  trade  conditions  and  the  opportuni- 
ties for  profitable  financial  and  industrial  ac- 
tivity. 


Public 
Utilities. 


Some  striking  ideas  in  legislative  control  of 
public  utilities  are  expressed  in  the  public  util- 
ities bill  which  will  now  be  put  into  effect  in 
New  York  state  as  a  conse- 
quence of  the  signing  of  the 
bill  by  the  governor  on  June  6. 
The  provisions  of  the  bill  have  been  called 
radical  by  those  who  may  be  expected  to  feel 
the  effect  of  it  most  directly,  and  certain  of 
the  provisions  at  least  will  be  innovations  in 
governmental  regulation. 

The  provision  of  the  bill  to  which  perhaps 
most  objection  is  made  is  that  giving  the  com- 
mission power,  after  a  hearing,  to  determine 
the  rates  charged  for  the  services  rendered  by 
the  public  utility  corporations,  this  determined 
rate  thereafter  to  be  the  maximum.  Power 
is  thus  given  in  extreme  fashion  to  regulate 
the  income  of  the  companies.  In  connection 
with  the  work  of  the  commission,  power  is 
given  to  subpoena  witnesses    who    are    com- 
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used  in  the  same  shops  showed  that  the  ones 
worked  out  in  the  metric  equivalents  were 
more  readily  understood. 

Messrs.  Hut  and  Pernaut  were  sent  over  by 
the  French  company  to  inspect  the  work  as  it 
progressed.  Their  knowledge  of  English  was 
decidedly  limited,  and  in  their  talks  with  de- 
partment heads  and  foremen  the  metric  system 
served  as  a  universal  language. 

"It  was  considered  cheaper,"  said  Samuel 
M.  Vauclain,  superintendent  of  the  works, 
and  a  member  of  the  firm,  "to  educate  the 
men  in  the  metric  system  than  to  pay  for 
the  loss  of  time  and  money  which  would  be 
caused  by  converting  the  drawings. 

"As  far  as  the  fine  calculations  were  con- 
cerned it  must  be  borne  in  mind  that  nearly 
all  the  work  is  done  by  gauges,  and  that  ex- 
pert measurers  are  only  really  required  in  the 
gauge  department.  For  many  operations  it 
would  be  a  matter  of  no  concern  to  the  work- 
men whether  their  gauges  were  made  in  ac- 
cordance with  the  metric  or  the  Elnglish  stand- 
ard. 

"I  noticed  that  the  men  who  were  using  the 
metric  rules  formed  the  idea  of  a  measurement 
more  quickly  than  they  had  been  in  the  habit 
of  doing  under  the  English  standard.  For  in- 
stance, how  does  the  average  man  try  to  find 
such  a  measurement  as  7  13-16  in.  He  thinks 
of  the  7  in.  first  and  then  forms  the  idea  of 
halves,  fourths,  eighths  and  sixteenths. 

"Try  to  find  the  dimensions  727-32  in,  on 
a  foot  rule.  You  reduce  the  27-32  to  some- 
thing a  little  less  than  %  and  you  know  that 
it  is  somewhere  between  ^  and  that  figure. 
If  you  take  the  metric  measure,  say,  of  195 
mm.,  there  is  no  trouble  in  at  once  fixing  it 
upon  a  rule.  The  fingers  seem  to  go  instinct- 
ively to  the  right  place  on  the  metric  rule. 
There  is  no  hesitation. 

"Much  has  been  said  about  the  fact  that 
the  metric  system  has  no  exact  equivalent  for 
the  inch.  The  inch  is  generally  spoken  of  as 
25  mm.,  although  as  a  matter  of  fact  it  is 
about  25.4  mm. 

"These  drawings  of  the  French  k>comotive 
that  I  have  before  me,  for  instance,  give  the 
diameter  of  a  bolt  as  25  mm.  Such  a  thing 
as  an  inch  bolt  is  unknown,  for  the  name  is 
nothing  more  than  an  arbitrary  standard.  The 
bolts  used  in  locomotive  construction  are 
tapering.  The  standard  taper  which  we  em- 
ploy is  I- 16  ia  to  the  foot. .  Thus  a  bolt  i  ft. 
in  length  would  be  i  1-16  in.  in  diameter  at 
top,  and  I  3-64  at  9  in.    The  inch  bolt  would 


be  an  inch  only  at  the  threads  and  it  is  made 
to  taper  so  that  it  can  be  sent  into  a  hole 
with  driving  force.  There  are  always  sli^Ht 
fractional  variations  in  practice  and  the  dimen- 
sion inch  as  applied  to  bolts  and  the  like  is 
largely  an  arbitrary  term,  as  compared  with 
exact  measurements." 

"How  about  the  contention  of  certain  man- 
ufacturers," was  asked,  "that  if  the  metric 
system  were  adopted  they  would  sustain  great 
loss  and  master  dies,  templets  and  the  like 
of  great  value  would  have  to  be  destroyed?" 

"As  far  as  I  can  see,"  answered  Mr.  Vau- 
clain, "there  would  be  no  loss.  Templets  are 
continually  wearing  out  and  they  must  be 
replaced.  They  are  provided  with  bushings, 
for  that  matter,  and  it  does  not  take  much  to 
run  a  millimeter  out  of  a  bushing. 

"If  the  metric  system  were  in  use  generally 
in  machine  shops  it  would  merely  be  a  ques- 
tion of  replacing  the  bushings  with  those  meas- 
ured in  accordance  with  the  metric  unit. 

"If  the  metric  system  were  suddenly 
adopted,  say  next  week,  I  do  not  see  that  it 
would  disturb  manufacturers  to  any  appreci- 
able extent.  They  would  simply  have  to  get 
along  with  it.  In  this  case  we  were  com- 
pelled by  circumstances  to  build  these  20  loco- 
motives in  accordance  with  the  metric  stand- 
ard, and  we  did  it.  The  two  standards  could 
be  used  side  by  side,  as  they  have  been  while 
this  contract  was  being  executed,  and  there 
would  be  no  inconvenience  as  far  as  I  can 
see.  There  certainly  has  been  no  trouble  here 
on  account  of  the  two  systems. 


The  determination  of  the  value  of  equip- 
ment which  has  seen  service  is  a  task  which 
frequently  falls  to  the  engineer,  regardless  of 
whether    he    be    a    specialist 

**    *^  along  mechanical,  civil,  electri- 

^^  *       cal  or  other  lines.    Just  as  in 

preparing  estimates  the  reports  of  diflFerent 
engineers  seldom  follow  a  standard  form,  a 
wide  latitude  for  individual  judgment  exists 
in  connection  with  appraisals.  To  a  consid- 
erable extent,  of  course,  all  appraisals  arc 
estimates,  but  in  a  larger  sense  they  refer  to 
present  and  past  values,  while  estimates  deal 
more  generally  with  future  conditions. 

From  some  points  of  view  an  appraisal  is 
merely  a  matter  of  spending  an  hoar  or  so  in 
a  plant  or  industrial  establishment  and  sizing 
up  in  a  rough  way  the  total  present  value  of 
the  ph3rsical  equipment  It  is  often  tboti^t  un- 
desirable to  spend  any  length  of  time  in  set- 
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i  •*€  la^nc  of  old  equipment  from  the 
■.;».:r»  t»f  the  second-hand  sale  of  it,  for 
-'  M  a!aj>«  a  pretty  heavy  shrinkaj^e  below 
— tfi-il  c  "^t  -n  such  lascs.  Conditions  of 
--'  Ur^tly  determine  how  much  effort 
'"<  expended  on  appraisals,  but  in  gen- 

*  e    -ireful    appraisal   tends   to   secure   a 

—  r"^e  *^*^  *  sounder  decision  regarding 
-*■*  n  the  equipment  than  one  made  in  a 
•1  .nil  ul -considered  fashion  by  S(imc  in- 
*■'•--    .d    a^-^istant   of   the  consuhing  engi- 

-  '   expert    aiulttor   who  is   employed    for 

"•-  n   n*.  n  p«>mts  ought  not  to  be  over- 

•  '   T.  '"-le  making  of  equ'pmcnt  appraisnls 

•  1  /a-r::!!  way.  The  hrst  cost  of  the 
:-.rt  **'"uld  be  known  in  detail  as  far  as 

-.   ?«-r  while  the  value  of  the  plant   in 

-  —  i  v«   year*  is  bound  to  be  far  below  the 
*w^a'  mvcstment.  a*  far  as  redeeming  it  by 

-■'•:*  fi-ticerned.  the  existence  of  accurate 
.     t  '"tr^t  COM  sets  ta  maximum  limit  from 

■  •    •     •:<  ran  safely  work  downward,  basing 

i;;-r    xim**Mm  upon  the  other  conditions 

r  'afc^n  into  account      Only  a  wise  treat- 

-  "-*,     ••    •he   drpreciati«>n   pn  blem    should   be 

•  •**   mam   «ibiccts   sought   in   handling 
--     r:-',.-^!  *  n  a  broad  scale,  and  the  larger 

•  •^K'gcate  of  equipment,  the  more  essential 
■    «n^»  that  mdividual  pieces  of  machinery 

'-'  trratni  separately  in  the  analysis  of 
•.jTi    ^^i*ttr   adding   up   the   totals   of   each 

-  ••  •  •#  hand  valuations  are  undesirable  fca- 
:— «   •*.  ••theTwise  careful  reports.     It  is  not 

*  T^r^  ■*<■  of  these  coiranents  to  set  values 

-  i'p-rrutKin  m  different  kinds  of  plants; 
iA  %  h  proMem  which  cannot  properly  be 
■9pm «rd    tnto   the    limits   of   a    few   para- 

r^yli*.  ehnafh  in  som«  reports  which  have 
«T«  prr«entrd  there  is  a  surprising  freedom 
"  *Se  tttc  of  sweeping  percentages  to  cover 
(*  ^^1^^  of  equipment  and  heterogenous  con- 
;-*  -««  At  the  same  time  an  appraisal  which 
raJt  to  consader  depreciation  as  fully  as  cir- 
"ae**afns  pemit  runs  grave  risk  of  becom- 
nc  InSr  more  than  typewritten  guesswork. 

\  poinc  often  overlooked  in  the  preparation 
?  appraimalt  t«  the  approximate  cost  of  re- 
9^n«(  worn  equipment  by  apparatus  of  the 
jtmm  4mcn  ^Obviously  no  set  of  machines 
v^vb  esa  be  replaced  by  new  and  more  eflfi- 
-.•■*  umfmt  at  a  tower  factory  cost  than  that 
ji  fbr  ftnt  isstaltatioo  b  likely  to  remain  long 
■  ««  ongnal  service  if  the  operating  com- 
pany •  airv«  to  its  oppoi  t unities  imless  it  can 
cfcarly  that  the  cost  of  making  the 


change  is  too  high  in  proportion  to  the  value 
of  the  equipment.  These  points  render  an  oc- 
casional appraisal,  say  at  least  once  a  year,  a 
suggestive  piece  of  work,  and  they  justify  not 
a  little  care  to  secure  at  least  approximate 
prices  of  the  most  modern  equivalent  equip- 
ment. It  is  not  uncommon  experience  to  in- 
stall a  new  plant  equipped  at  a  certain  cost 
with  improved  apparatus  and  to  find  in  a  few 
years  that  the  same  machines  or  perhaps  im- 
proved designs  of  the  tirst  outfit  can  then  be 
put  in  at  less  expense  because  of  the  increased 
demand  for  their  manufacture  on  a  large  scale 
without  much  subsequent  development  ex- 
pense. A  sound  appraisal  must  take  account 
of  these  conditions,  if  they  exist,  in  *)rder  to 
escape  the  absurdity  of  valuing  old  etjuipment 
above  new  apparatus  capable  of  superseding 
it.  The  prospect  of  early  development  which 
shall  further  reduce  the  economic  efficiency 
of  a  plant  may  be  considered  incidentally  in 
the  appraisement  of  industrial  property,  but 
ordinarily  progress  not  actually  available  at 
market  prices  can  be  safely  neglected  in  valu- 
ing equipment  from  the  owner's  standpoint.  It 
is  not  enough  to  call  in  a  second-hand  machin- 
ery man  and  unquestionably  accept  his  esti- 
mate; what  is  needed  is  a  thorough  physical 
examination  of  the  property  with  reference  to 
its  service,  capacity  and  reliability  condition  as 
compared  with  new  apparatus,  and  its  record  in 
the  years  of  its  operation.  Some  of  these  fac- 
tors arc  elusive;  others  are  definite  in  a  well- 
run  establishment,  and  in  their  discriminating 
combination  lies  the  opportunity  of  the  experi- 
enced engineer  to  hand  in  a  financial  total  for 
a  given  installation  which  represents  the  best 
results  consistent  with  the  limitation  of  each 
personal  equation  and  set  of  conditions  that 
are  brought  together. — Engineering  Record, 


It  is  with  the  deepest  regret  that  the  friends 
of  Purdue  University,  Lafayette,  Ind..  hare 
heard  of  the  resignation  of  Dr.  W.  F.  M. 
Goss  as  dean  of  the  School  of 
Dr.  Qow,  Engineering    and    director    of 

the  Engineering  Laboratory* 
to  become  dean  of  the  College  of  Engineering. 
University  of  Illinois,  Champaign,  III. 

Dr.  Goss  was  bom  at  Barnstable.  Mass.,  on 
October  7.  1859,  and  after  the  preliminary 
schooling  and  a  coarse  at  the  Massachusetts 
Institute  of  Technology,  he  went  to  Purdue 
in  the  fall  of  1879.  Here  he  organized  the 
department  of  Practical  Mechanics,  of  whidi 
he  has  ever  since  been  the  head,  but  his  eiH 
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m.  F.  M    GoM. 

deavors  in  late  years  have  been  lar|?cly  along 
the  line  of  i n vest ipat ions  of  locomonvc  per- 
formances. 

Hence  he  is  widely  known  in  the  railway 
held  because  of  his  a^tivitIc^  in  this  direc- 
tion and  his  many  valuable  contributions  to 
the  Science  of  Railway  Mechanical  F.npinecr- 
ing  through  committee  reports,  and  papers 
presented  before  the  Master  Mechanic  and 
Master  Car  Builders  Associations  and  various 
railway  clubs.  Or.  Goss  has  been  identified 
with  the  practical  affairs  of  railways  and  is 
recognized  as  an  authority  of  the  highest 
standing  m  nuittcrv  pcrtn'nimj  t^  tli<  ni(vMi;in- 
ical   dcpartnuMit 

T)u  collernon  of  e\p<Tim('ntal  apparatus 
for    the<e    invc^rK'n'ir.nv    and    the    donanon    to 


die  Rmihraj   Mnseimi  at   tbe  Universitj   are 
evidences  of  his  abiHty. 

Dr.  Goss  is  a  member  of  The  American 
Society  of  Mediaibcal  Engineers,  and  the 
ahoire  named  associations,  and  has  recently 
been  chosen  by  the  Carnegie  Institute  of 
^asfaiiigton  to  carry  oo  ^>eaa]  investigation 
relative  to  Sqpeiheated  Steam  for  Locomo- 
tives. 

Ilie  University  of  Illinois  is  indeed  for- 
tmiate  to  secnre  die  services  of  Dr.  Goss  and 
we  predict  great  things  for  that  Institntioo. 

It  is  reported  that  Prol  C.  H.  Benjamin 
Off  Case  School  of  Applied  Science,  Cleve- 
land, O.,  is  to  sncceed  Dr.  Goss  and  no  better 
man  conld  be  found  to  take  the  place. 


Prof.  Benjamin  was  bom  at  Patten,  Maine, 
in  1^6,  and  was  gradnated  from  die  Univer- 
sit>'  of  Maine  with  the  degree  of  bachdor  of 
science  in  1879.  In  1881  he  received  his  M. 
E.  degree.  He  served  as  instruct  or  and  pro- 
fessor of  medianical  engineering  at  the  Uni- 
versity of  Maine  from  1880  to  1886  and  from 
t896  to  1889  he  was  mechanical  engineer  for 
the  McKay  Machine  Companj-  of  Boston.  In 
i88p  he  was  appointed  professor  of  mechani- 
cal  engineering  at  the  Case  School  of  Ap- 
plied Science  and  has  held  that  position  ever 
since.  From  igoo  to  1902  he  was  supervising 
engineer  of  the  city  of  Qeveland.  He  is 
president  of  the  Qeveland  Engineering  Co., 
a  member  of  the  American  Society  of  Me- 
chanical Engineers,  the  author  of  works  on 
heat  and  steam,  machine  design,  mechanical 
laboratory  practice,  numerous  monogrm(4is  on 
the  transactions  of  the  American  Soorty  of 
Mechanical  Engineers.  He  has  made  notable 
inveMipations  of  the  smoke  problem  for  the 
cit\'  of  Cleveland,  the  bursting  of  fly  wheels 
and  cylinders,  stress  in  pulley  arms,  strength 
of  pear  teeth,  friction  of  steam  paddng  anu 
other  subjects 


t   V 
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and  declare  that  their  freight  yards  and  slips 
will  be  large  enough  to  accommodate  all  of 
the  traflSc  that  will  be  offered  the  company  for 
years  to  come,  and  as  convenient  as  the  yards 
of  the  Southern  Pacinc  or  Santa  Fe, 

At  present  there  are  more  than  S^ooo  men 
cnq>loyed  by  the  Western  Pacitk  on  its  road, 
and  more  are  being  added  to  that  nmnber  all 
the  time.  Subcontractors  are  arriving  every 
day  at  Winnemucca  and  Boca  to  begin  work 
on  their  contracts  on  the  line  across  the  "Sage- 
brush State." 

Before  the  end  of  the  year,  the  Chilcoot  and 
Sprii^  Garden  tunnels  will  be  connected  by 
tracks.  It  is  also  determined  to  proceed  with 
tra<^  la\Tng  east  and  we<t  from  Winnemucca 
at  once,  and  rails  for  the  wcrk  have  been 
stacked  in  Nevada  and  California  and  many 
train  loads  more  are  on  the  way- 


One  of  the  most  peculiar  accidents  ever 
kzK>wn  in  the  history  of  railway  disasters,  re- 
cently occurred  on  the  main  transcontinental 
hne  of  the  Southern  Paci5c  near  the  city  of 
Gilroy.  Cal:t\mia-  The  boiler  of  a  very 
large  passenger  locomotive  exploded  while  the 
train   was   mo\ing  at   the  speed  of  about  40 


mo:.\c      Iv  A  !^iv^.  A*»*  >fc  ',*"  A  *,v       N     \,N 
the  jtcai  K    x'.  >fc>  <'    v<  '^^  1  \x  :o  'N  %-xv  v 

measure  \i^:a*'1.  jt*^^*    v*    >s*.*  ^*v^^  *   N\  .*>> 


lowed  hard  after  the  boiler  and  collided  heav- 
ily with  the  latter.  Literally,  it  was  a  case 
where  the  locomotive  had  a  collision  vnth  its 
oum  boiler!  Both  the  engineer  and  fireman 
were  instantly  killed  —  fearfully  mangled. 
There  were  a  great  many  passengers  on  the 
train,  but  no  one  was  injured.  None  of  the 
cars — ^noc  even  the  disabled  engine — left  the 
track. 

Old  and  experienced  railroad  men  declare 
that  this  was  the  only  instance  on  record 
where  an  engine  e%'er  came  in  actual  collision 
with  its  own  boiler. 


The  Congressional  Subways. 

BY    ABTHinr    EL    FKEEMAN. 

THE  new  oflBce  buildings  on  Capitol  HilU 
Washington,  D.  C.^  located  on  either 
side  of  the  Capitol  and  being  erected, 
at  a  cost  of  approximately  $Sjooo,ooo,  for  the 
use  of  the  Senators  and  Representatives,  are 
to  be  directly  connected  to  the  Capitol  build- 
ing by  means  of  subways — the  Senate  build- 
ing ccnnecting  to  the  Senate  Wing  of  the  Cap- 
itol and  the  Hoose  building  to  the  House 
Wing. 

The  work  00  both  bcnldings  is  being  pushed 
and  rapid  progress  b  being  made  on  their 
ccrstroctKti.  alk>wtng  them  even  now  to  give 
a  suggestirn  of  the  architectural  addition  that 
they  are  to  make  to  the  hilL 

Tbe  exca\-atirns  for  the  two  subways  are 
row  be-'-.g  made  and  arc  fairly  under  way. 
The  srb ways  mzZ  have  a  total  length  of  about 
i-jco  feet  i"->i  the  cross  sectional  dimensions 
i^  re  Sf  ,12  feet  w^de  and  xi  feet  high  in  the 
c!cj.r  TSe  o-rsrractirn  is  to  be  re-enforced 
c. -vrrtrce.  the  sect-:-  of  the  subway  being  rec- 
ti-^^li-  The  szbwa^-s  are  to  contain  a  side- 
wjL^  i-^i  als-r  tv?  tracks  for  the  carrying  of 

"T^i^   excivir:-   is  to  be  entirely  open   cut 

m— <    -x^:- — T-^    r?    tir:rr»elling   and    thus    en- 

5^"  'c  :"v  c~— srrr-rs  to  use  the  common  and 

^  >> .      ^.-^^i    .--  ;-~x>fvIt2re.  as  is  well   illus- 

V  .-.O    "\    :-;:    i^v---— ;vLrT:»ing    picture.       Ordi- 

-v.'\  :    -  "  ^.->.^>  i-c  iise-i  and  are  hoisted  out 

..  .v^    „,.  v^  .^,  -r-i-is  c*f  an  engine  and  der- 

>v       V   o      c   '":>  S«r.  constructed   in   such 

t  X     •'*:":  mic-*ts  drive  directly  under 

*v  ,\v-     1^0  J  trite  rial  is  allowed  to  fill 

N    •»    V    -^   '    -  -^ "   the  chmc.     This   makes 

"^    ^  ^      '  r'c  Tiiitenal  much  easier  and 

V      ^  ^     ^  >     .  ^.--*T    is    expected    in    the 
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•vihrf  i>r  the  various  gas,  water  and  scwcr 

sA-st  that   ran  through  the  Capitol  Grounds, 

•»    ■  tocDc  cases,  the  exact   lo  ition   is   un- 

^•■■«m     Tlie«c  pipes  run  up  to  jo  inches  in 

^-zaetcT    and    the   danger   lies    in   the   rather 

— arSmas  character  of  the  soil  and  to  the 

.^dra  aod  bard  rains  that  strike  Washington 

•rrm  donn^  the  summer  months. 

•  :f  mtrarird  that  b^th  of  the  subways  will 

-  "MBplctcd  b>  the  first  of  December  before 

^rrttrif  .if  Congress.    The  work  is  being 

"r  \n   O'rago  contractors  for  the  sum  of 


Steel  Box  Car. 

A.    K.    IIK.\I»ING. 

IN    4^jBa»t    every    technical    magazine    that 
T*    pock«   op  at  the  present  time,  there 
»::!  he  found  some  reference  to  the  merits 
'  *he  aO-fteel  box  car.    While  it  is  an  almost 
"tdooUrd   fact  that  this  t>-pe  of  car  will  be 
**  jut  oi  th«  future,  for  many  reasons,  there 
•-*  nn<TtKele«t,  a  few  objections  that  should 
»   Wybt    in    mind    when    one    considers    the 
-tnf<m  of  mdoptin^  them. 
I*  »  as  open  point  whether  or  not  the  all- 
•'M  kox  car  will  bold  the  summer  beat  and 
«e   c€en    tbe   freight    carried     Inasmuch   as 
'imt  are  a  eua^r  of  steel  sheathed  elera- 
••   ne?   rm    •he   pratric*.    m   which   the   con- 
-»-•  ^rtf  difr<?"jr  agairs*  the  meta',  it  seems 


as  though  no  trouble  would  result  from  this 
source  when  small  grains  are  handled.  But 
how  about  vegeubles,  large  fruit,  etc.?  Even 
if  the  car  were  of  the  ventilated  l>'pc  it  is 
doubtful  what  would  occur  if  a  car,  loaded 
with  perishable  goods  were  sidetracked  dur- 
ing a  hot  summer  day. 

Another  feature  of  the  steel  car  which  will 
mitigate  against  it  is  the  extreme  difficulty  of 
securing  heavy  freight  from  shifting.  Such 
items  as  engine  beds,  fly-wheels,  and  articles 
of  a  like  character  are  usually  secured  against 
the  pitching  of  the  train  by  wooden  blocks, 
braces,  and  cleats,  nailed  to  the  floor  or  sides 
of  the  car.  It  is  manifest  that  this  method 
would  not  work  with  steel  construction.  Some 
may  urge  to  cut  braces,  and  thus  hold  a  ma- 
chine by  wedging  these  timbers  against  the 
sides. 

This  does  not  seem  like  good  practice  to  the 
writer,  because  the  essential  theory  of  an  all 
steel  box  car  is  that  the  sides  will  carry  the 
load  acting  in  the  same  manner  as  the  or- 
dinary bridge  truss.  Therefore  either  the 
braces  or  the  posts  have  to  be  in  compression 
and  as  the  smallest  standard  sections  are 
easily  strong  enough  to  sustain  the  stress  in 
them,  they  have  not  very  much  resistance  to  a 
lateral  thrust.  So  if  a  heavy  piece  of  freight 
were  braced  by  timbers  to  the  sides  and  the 
sway  of  the  car  caused  the  brace  to  bend  a 
post  already  in  compression,  the  latter's  value 
as  a  column  would  be  immediately  destroyed 
and  the  unity  of  the  side  truss  impaired.  An 
interior  floor  and  lining  of  wood,  of  course, 
will  overcome  both  the  first  objection  and 
this  one,  but  in  that  case  what  is  gained  over 
the  steel  under  frame  box  car. 

A  third  argument  against  the  all-steel  car 
is  the  difficulty  of  repairs.  This  is  a  point 
that  will  be  immediately  replied  to  by  the 
remark  that  such  a  difficulty  was  not  experi- 
enced to  any  large  extent  with  steel  gondolas 
and  flats.  But  in  the  case  of  the  box  car 
conditions  are  vastly  different.  In  the  first 
place  the  side  tniss  construction  is  so  efficient 
that  the  lightest  of  sections  and  plates  easily 
carry  the  load.  The  roof  and  sides  are  made 
of  No.  10  to  No.  12  gauge  steel.  The  side 
doors  are  of  very  small  angles  and  T's.  Very 
few  of  the  western  division  shops,  or  in  fact 
any  moderate  stxed  division  point,  carry  this 
small  stock.  Suppose  a  car  lost  a  side  door 
in  transit  How  would  it  be  replaced?  If 
several  roof  sheets  become  punctured  in  some 
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manner  the  car  would  be  out  of  commission 
for  handling  freight  that  water  would  effect, 
until  the  car  could  reach  a  properly  equipped 
repair  shop. 

A  fourth  point  is  the  question  of  increased 
patent  royalties.  As  soon  as  the  all-steel  car 
is  demonstrated  to  be  at  all  feasible,  the 
various  car  builders  throughout  the  country 
will  take  out  patents  upon  every  conceivable 
type  of  construction.  It  will  be  absolutely 
impossible  to  purchase  a  steel  box  car  with- 
out paying  a  royalty  on  practically  every  part 
in  it  or  method  of  construction,  from  nut- 
locks  to  side  door.  This  may  not  be  apparent 
to  the  casual  purchaser  but  it  is  a  vital  point 
to  those  who  have  experienced  trouble  along 
that  line. 

While  the  foregoing  is  detrimental  to  the 
all-steel  box  car  there  are  a  great  many  rea- 
sons why  it  should  be  a  success  and  the 
writer  thoroughly  believes  in  it,  yet  at  the  same 
time  believes  that  its  disadvantages  should 
not  be  lost  sight  of  as  has  been  done  so  many 
times  in  the  articles  written  about  it,  for 
while  from  the  engineering  standpoint,  it  is 
perfect,  yet  looking  at  it  from  the  view  of  the 
freight  and  operating  department  it  is  a  ques- 
tionable proposition. 


A  Coal  Stripper. 

THE  illustrations  show  a  -specially  de- 
signed stripping  excavator  built  by  the 
Bellefontaine  Foundry  &  Machine  Co. 
of  Bellefontaine,  Ohio,  and  furnished  to  G. 
W.  Prutzman,  Danville,  III,  who  has  a  con- 
tract with  the  jConsumers  Coal  Company  of 
that  place,  to  strip  thirty-five  acres  of  coal 
lands.  Briefly,  the  proposition  in  hand  is  to 
remove  from  thirty-eight  to  forty  feet  of  over- 
burden, sixteen  to  twenty-four  feet  being  shale 
and  the  balance  gravel  and  clay  at  a  single 
cut,  placing  all  the  material  to  one  side,  leav- 
ing a  bottom  width  of  thirty-six  feet  of  clean 
coal  ready  for  removal.  To  meet  these  re- 
quirements and  to  remove  so  great  a  depth 
and  material  of  such  a  nature  economically, 
the  largest  shovels  with  engines  and  cars 
could  not  keep  the  cost  down  to  the  limita- 
tions imposed,  and  a  long  boom  machine 
sometimes  used  in  similar  but  more  shallow 
work  with  varying  and  uncertain  results  and 
at  best  slow  in  action,  was  not  to  be  consid- 
ered at  all. 

The    following   three    points    were    consid- 
ered by  the  designer  as  essential  to  be  met: 


First,  that  the  strictly  excavator  portion  of 
the  machine  should  have  a  speed  of  operation 
equal  to  the  largest  steam  shovel  with  ample 
power. 

Second,  that  to  obtain  the  great  disposition 
of  the  material  required  a  second  handling  of 
about  eighty  per  cent  of  all  the  material  and 
that  this  delivery  should  be  continuous  and 
practically  automatic  and  require  no  labor  in 
addition  to  that  required  about  an  ordinar>- 
steam  shovel. 

Third,  that  the  reach  or  radius  of  action 
on  the  excavator  proper  should  be  sufficient 
without  sacrificing  speed  to  enable  the  opera- 
tor to  cast  all  large  boulders,  stones,  logs, 
trees,  etc.,  directly  into  the  pit  when  the  coal 
had  been  removed. 

A  glance  at  the  work  this  machine  is  doing 
will  show  how  fully  the  points  above  have 
been  met,  and  in  meeting  them  a  machine  has 
been  produced  that  will  handle  material  at 
the  lowest  possible  cost. 

The  following  description  of  the  machine, 
general  construction  and  operation  will  be  of 
interest  to  those  who  have  large  earth  hand- 
ling propositions  confronting  them: 

The  car  d  *k  or  platform  proper  is  thirty 
feet  wide  by  fifty-six  feet  long,  mounted  on 
four  special  trucks  moving  on  two  tracks,  the 
tracks  composed  of  the  usual  short  heavy 
sections  of  rails  laid  loose  on  the  ties  and 
tramed  with  bridle  bars.  The  forward  trucks 
are  at  the  immediate  front  end,  whije  the  rear 
ones  are  set  under  some  eight  feet  from  the 
rear.  To  allow  for  inequality  of  the  coal  sur- 
face on  which  the  tracks  are  laid,  the  trucks 
have  each,  one  swivel  axle  so  that  the  load 
while  equal  on  each  wheel  is  carried  on  three 
points.  The  truck  bodies  proper  are  built 
solid  of  heavy  beams,  and  the  wheels  are 
thirty  inches  in  diameter  and  weigh  nine  hun- 
dred pounds  each,  having  double  flanges  two 
and  one-quarter  inches  thick  and  are  amply 
strong  to  crowd  the  rails  of  the  two  tracks 
into  proper  relation  to  each  other.  When 
making  short  curves  one  or  two  of  the  rails 
are  laid  directly  on  the  ties  and  the  other  on 
steel  plates  on  the  ties.  Unusually  large  bol- 
ster plates  bear  into  bolster  plate  sockets  in 
the  trucks,  there  being  no  attachments  of  any 
kind  otherwise,  so  that  the  trucks  can  be 
swiveled  short  enough  to  turn  the  entire  ma- 
chine at  right  angles  in  less  than  twice  its 
length  if  desired.  To  give  the  entire  car  body 
a  three-point  suspension  on  the  four  tracks 
the  rear  portion  of  the  car  is  carried    on  a 
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one  hundred  and  five  feet  center  to  center, 
which  is  supported  on  tower  forty-eight  feet 
high  above  the  deck.  This  tower  is  located 
crosswise  of  car  body  and  just  back  of  the 
"A"  frame.  The  dumping  clearance  at  outer 
end  of  conveyor  is  nearly  sixty  feet  above  the 
track.  In  the  ordinary  operation  of  the  ma- 
chine with  the  twenty-four  foot  handle,  all 
very  large  or  heavy  pieces,  stumps  and  logs, 
are  easily  cast  into  the  space,  from  which  the 
coal  has  been  removed,  direct  from  the  dip- 
per. Two  jacks,  one  on  either  side  directly 
under  the  elevator  tower  and  directly  attached 
to  car  body  proper  without  an  overhanging 
arm  and  resting  on  the  track  just  back  of  the 
front  trucks,  prevents  oscillation  of  the  ele- 
vator or  car  to  any  extent  whatever  when  the 


This  machine  has  been  fully  and  thoroughly 
tested  in  what  is  considered  the  heaviest  and 
roughing  and  stripping  proposition  for  coal 
ever  attempted.  The  company  is  prepared  to 
build  two  sizes,  the  two  yard  illustrated  for 
very  hard  and  deep  material  and  the  one  and 
one-quarter  yard  size  for  work  not  so  deep 
or  heavy.  The  length  of  the  conveyor  arm  of 
course  is  varied  on  either  size  to  suit  the  depth 
of  material  to  be  handled,  but  it  will  be  under- 
stood that  the  length  of  the  elevator  has  noth- 
ing to  do  with  the  excavator  speed  or  amount 
of  material  that  can  be  handled  whatever. 
While  primarily  designed  for  stripping  large 
coal  beds  or  veins,  there  are  many  large  earth 
handling  or  moving  operations  to  which  such 
a  machine  could  be  very  profitably  applied. 
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Front  view  of  stripper  showing  spoil  pile. 


machine  is  in  operation.  The  usual  propp- 
ing mechanism  is  discarded  and  this  machine 
is  easiy  moved  in  either  direction  by  steel 
rope  tackles  hooked  directly  into  the  back  of 
the  dipper.  Special  forged  track  grabs  which 
seize  the  rails  just  back  of  the  forward  trucks 
serve  as  proper  hitches  or  anchors.  Chang- 
ing forward  and  rear  blocks  from  truck  to 
track  or  vice  versa  reverses  the  direction  of 
the  car  when  pulling  at  the  dipper.  This  is 
an  extremely  powerful  mode  of  moving  the 
car  and  at  the  same  time  leaves  the  trucks  free 
to  swivel  any  amount  desired  and  eliminates 
chains  and  sprockets,  clutches,  etc. 


Personal. 


Mr.  J.  Heiskell  Weatherford  has  been  elected 
city  engineer  of  Memphis,  Tenn.  Term  of 
office  was  fixed  from  Aug.  i  to  Feb.  i  at  a 
salary  of  $250.00  per  month  or  $3,000.00  an- 
nually. 


Mr.  M.  B.  Palmer  of  Rome,  N.  Y.,  is  to 
head  the  engineering  corps  which  will  sur\ey 
the  site  for  the  new  high  service  distributing 
reservoir  for  city  water  for  Syracuse,  N.  Y 

The  staflF  consists  of  eight  men 
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Domestic  Indnstriai  Notes. 


«■-»•«  5>racu%c,  N.  V.,  has  been  asked  to  pay 
ftooo  per  Ump  per  year  on  a  three  year  light- 
-*  cnotract.  A  price  had  been  submitted  to 
'•«  ndnrwhial  consttmers  of  12c  per  kilowatt, 
*•»  Jc.  per  kilowatt  on  bills  paid  before  the 
;:h  '.  f  each  month. 


I  'eiSjctnif  interests  of  the  Atlantic,  Pacific, 
/=!f  aiwj  Great  Lakes,  representing  in  the  ag- 
r^'V^tc  Sjxooojooo  of  capital,  met  in  confer- 
*TK:e  IB  Ba0ak>  to  devise  means  to  procure 
cri«Utioa  in  Congress  to  prevent  government 
-^"•tmctirtn  of  dredges.  The  dredge  men 
-lum  the  tendency  of  the  government  in  this 
Itrrvtioa  patnU  to  an  ultimate  destruction 
■  t  The  dredging  business.  The  next  session 
i  Coocress  will  be  appealed  to. 


AK  record  of  the  United  States  Steel  cor- 
>r-rat-oo  m  the  manufacture  of  steel  were 
ftb-«ii  to  have  been  broken  when  the  corn- 
pan,  ft  rrport  for  the  quarter  ended  June  30 
vai  made  poblic  after  a  meeting  of  the  board 
**(   iirect'  r* 

7V  report  shows  that  the  company's  total 
Tcf  rammg*  for  the  spring  quarter  were  $45,- 
3©t;o5.  a  high  water  mark  record  for  any 
mvir  quarter  in  the  company's  history.  This 
rtronj  Sreakin^  total  is  an  increase  of  $5,378,- 
•Ca  K^rr  the  corresponding  quarter  last  year. 
TW  amiQnt  of  unfilled  business  on  hand  June 
j»  vai  r/djiJ^  tons,  an  increase  of  794,289 
*am%  ener  last  year 

Thr  ttatcment  also  shows  that  $18,500,000 
wt%  *n  jtide  after  all  charges,  interests  and 
!n-!*-T-j*  »ere  paid,  for  new  plants,  addi- 
'■rm^M  property  and  constructions.  This  is  an 
■»r*»-**r  of  $5,500,000  as  compared  with  the 
mr0f*"%'T  attnn  for  the  same  purposes  for  the 
rurtrr  ended  June  jo,  1906. 


U  n  pre<lktrd  that  steam  from  the  earth  will 
*rr-  %h  power  for  tomorrow.  It  has  been 
;r  fr*!   that    the   heat    increases   as   one   goes 

*  -war^  the  imenor  The  temperature  at  the 
■•  tt'tn  of  a  certam  well  in  Pittsburg  is  129 
Vl'«>  5>i3pp<He  two  holes  were  bored  in  the 
•'*'*•:.  ijxsoo  feet  deep  and  150  feet  apart.   The 

ratare  at  the  bottom  would  be  240  de- 
or  far  abr)ve  the  boifmg  point  of  water. 
.';   hcvti    chanrn  of  dynamite   were  lowered 

*  tktf  brxiocn  of  each  hole  and  exploded,  and 
'tw  procrvt  repeated  fte\'eral  times,  a  connec* 
•rfM  hrt«v«ii  the  two  holes  could  be  estab- 

Water  turned  imo  one  hole  would,  in 


the  opinion  of  some  scientists,  be  turned  into 
steam  which  would  come  up  from  the  other 
hole. 

It  is  said  that  such  an  enterprise  could  be 
started  at  Pittsburg,  for  instance,  at  an  ex- 
pense of  $5o,ooa  and  >'icld  a  profit  on  the  in- 
vestment The  Yellowstone  Valley  would 
probably  be  the  most  favorable  place  for  the 
experiment,  but  is  too  far  from  manufacturing 
center. 

Of  the  one  million  immigrants  that  annually 
come  to  this  countr>'  perhaps  no  other  section 
receives  as  great  a  proportion  as  the  Pitts- 
burg district.  In  this  place  the  many  mills, 
mines  and  factories  create  a  demand  for  un- 
skilled labor  which  is  never  fully  supplied. 
During  the  months  of  May  and  June  between 
3,000  and  3,500  men  were  brought  to  Pitts- 
burg by  the  U.  S.  Steel  Corporation.  These 
aliens  were  principally  Magyars,  Slavs  and 
Roumainians,  and  were  sent  to  this  city  by 
agents  of  the  steel  corporation,  who  watch 
the  influx  of  foreigners. 

While  there  is  so  great  a  demand  for  un- 
skilled labor  that  the  various  corporations* 
agents  meet  with  much  competition  to  supply 
the  demands  of  their  principals,  still  there  is 
no  claim  that  the  immigration  laws  are  being 
violated.  The  Pittsburg  labor  market  was  de* 
pleted  before  any  of  the  industrial  managers 
began  to  send  agents  to  Ellis  island,  and  if 
the  present  plans  of  the  steel  corporation  arc 
carried  out,  it  will  be  three  years  before  the 
extensive  improvements  and  alterations  now 
planned  are  completed.  But  all  of  these  for- 
eigners do  not  remain  in  this  country.  Many 
of  them  hoard  their  earnings  and  return  to 
their  native  land  to  spend  the  rest  of  their 
days  in  idleness  and  ease. 

The  company  having  the  concession  for  the 
construction  of  a  railway  from  the  station  at 
Kansk,  Siberia,  to  Behring  Straits,  and  the 
construction  of  a  submarine  tunnel  under  the 
Straits  to  the  American  Continent,  the  resolu- 
tion of  the  Council  of  Ministers  for  which  hat 
just  been  notified  by  the  Czar,  is  an  American 
corporation. 

It  was  organized  in  New  Jersey  last  October 
for  the  purpose  of  constructing  this  railway. 
It  is  announced  that  the  railway  will  be  3,750 
miles  long,  exclusive  of  3j000  miles  for  pro- 
posed branches. 

The  actual  tunnel  under  Behring  Straits 
from  Northeast  Cape  to  Cook's  Inlet,  in 
Alaska,   will   be   thirty-eight   miles   in   length. 
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The  total  cost  of  the  project  is  estimated  at 
about  $500,000,000. 

The  scheme  was  originally  put  forward  by 
M.  Loicq  de  Lobel  on  behalf  of  an  American 
syndicate  with  which  a  man  named  Addicks 
is  said  to  be  connected. 

Doubts  arc  expressed  here  in  view  of  the 
fact  that  the  British  Government  and  people 
opposed  so  bitterly  the  recent  agitation  for  a 
tunnel  under  the  channel  between  France  and 
England  as  to  whether  the  American  people 
would  ever  consent  to  the  tunnel  to  Alaska. 

The  tunnel  under  the  channel  from  France 
to  England  last  spring  failed  to  meet  with  pop- 
ular approval  because  the  military  strategists 
of  England  and  France  were  opposed  to  it, 
though  it  was  regarded  at  the  time  as  a 
project  more  feasible  from  the  point  of  view 
of  the  engineer  and  the  financier  than  the 
tunnel  now  proposed  under  Behring  Strait. 


The  Engineering  Experiment  Station  of  the 
University  of  Illinois  has  just  issued  Bulletin 
No.  II,  *The  Effect  of  Scale  on  the  Trans- 
mission of  Heat  through  Locomotive  Boiler 
Tubes"  by  Edward  C.  Schmidt,  M.  E.,  and 
John  M.  Snodgrass,  B.  S.  This  bulletin  de- 
scribes a  series  of  experiments  begun  in  1900 
by  the  railway  engineering  department  of  the 
University  of  Illinois  to  determine  the  relation 
of  the  heat  loss  due  to  scale  to  the  scale  thick- 
ness. The  experiments  comprise  tests  on  sin- 
gle tubes  as  well  as  tests  of  the  entire  locomo- 
tive boiler. 

The  results  of  all  the  tests,  plotted  with 
reference  to  scale  thickness,  show  great  diverg- 
ence in  the  heat  loss,  which  is  ascribed  to  dif- 
ferences in  scale  structure.  The  bulletin  is 
of  interest  to  all  who  have  to  do  v/ith  the 
operation  of  steam  boilers  in  localities  where 
pure  feed  water  is  not  available.  The  con- 
clusions derived  from  the  tests  are  sum- 
marized as  follows: 

1.  That  for  scale  of  thicknesses  up  to  % 
inch,  the  heat  loss  may  vary  in  individual  cases 
from  insignificant  amounts  to  as  much  as  10 
or  12  per  cent. 

2.  That  the  heat  loss  does  increase  with 
thickness  in  an  undetermined  ratio. 

3.  That  mechanical  structure  of  the  scale 
is  of  as  much  or  more  importance  than  thick- 
ness in  producing  this  loss. 

4.  That  chemical  composition,  except  in  so 
far  as  it  affects  the  structure  of  the  scale,  has 
no  direct  influence  on  heat  transmission. 


There  has  been  so  much  said  about  the  Gen- 
eral Electric  Company  of  Schenectady  build- 
ing a  big  plant  at  Erie,  Pa.,  that  a  word  in 
explanation  of  the  situation  may  satisfy  Buffa- 
lonians  who  have  cherished  hopes  that  the 
company  will  locate  its  plant  there. 

The  General  Electric  Company  has  made 
its  plans  for  locating  a  big  plant  at  Erie. 
These  plans  call  for  a  series  of  buildings 
greater  than  anything  existing  in  that  part  of 
the  country.  They  also  provide  for  an  ex- 
perimental yard  containing  forty  tracks.  The 
freight  business  of  the  company  will  average 
about  400  cars  a  day.  The  plant  will  be  sec- 
ond in  size  only  to  the  Schenectady  works,  and 
will  employ  between  7,000  and  8,000  skilled 
laborers.  ^ 

There  is  a  stumbling  block  in  the  way,  and 
that  is  the  application  of  a  Belt  Line  road  for 
the  condemnation  of  the  south  end  of  the 
property  purchased  by  the  General  Electric, 
which  strenuously  objects  to  parting  with  this 
land.  The  Belt  Line  is  composed  of  Erie 
capitalists,  and  thus  it  is  that  citizens  of  Erie 
themselves  are  standing  in  the  way  of  the  city 
getting  the  biggest  industry  in  that  section  of 
the  country. 

In  this  connection  the  Erie  Dispatch  says: 

"That  the  General  Electric  Company  will 
not  meekly  submit  to  be  'held  up'  in  all  its 
shipping  facilities  by  a  one  road  switch  goes 
without  saying.  No  manufacturer  connected 
with  the  proposed  Belt  Line  would  submit  to 
it  in  his  own  business.  And  if  the  General 
Electric  should  fail  to  break  this  proposition 
and  determine  to  locate  elsewhere,  the  known 
projectors  of  the  proposed  Belt  Line,  as  in- 
dividuals, will  have  to  stand  the  odium  of  re- 
sponsibility." 


The  most  powerful  locomotive  ever  built  has 
been  brought  out  of  the  Westinghouse  Elec- 
tric &  Mfg.  Co.,  of  Pittsburg.  This  new  trac- 
tion Goliath  is  an  electric  engine  which  de- 
velops 4,000  horsepower.  The  electric  loco- 
motives adopted  by  the  New  York  Central 
Railroad  have  a  maximum  pulling  ca- 
pacity of  2,200  horsepower ;  the  new  steam  lo- 
comotives which  haul  freight  trains  over  the 
steep  grades  of  the  Rocky  mountains,  and 
which  hold  the  horsepower  record  for  steam 
locomotives  have  a  maximum  capacity  of  2,000 
horsepower,  while  most  of  the  fast  passenger 
locomotives  do  not  go  over  1,600  or  1,800 
horsepower. 

The  commercial  prize  which  has  stimulated 
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shifted  as  to  cause  both  cylinders  to  operate 
as  a  gas  engine.  We  supply  two  tanks, 
either  one  of  which  will  start  the  en- 
gine half  a  dozen  times.  In  very  large 
plants  where  it  is  desired,  a  small  engine  may 
be  used  to  drive  the  air  compressor,  in  which 
case  only  one  tank  would  be  used.  Also, 
where  two  engines  are  used  to  drive  dynamos, 
we  install  a  small  motor  to  operate  the  air 
compressor,  in  which  case  the  air  compressor 
can  be  operated  while  either  engine  is  run- 
ning." 


Foreign  Industrial  Notes. 


The  Harbor  Board  of  Skein  and  Porsgnmd, 
Norway,  propose  the  expenditure  of  over  $100,- 
000  for  deepening  and  widening  the  river  to 
make  Skein  accessible  for  much  larger  vessels. 


Consul-Gencral  W.  D.  Straight  makes  the 
following  report  from  Mukden: 

One  of  the  principal  exports  of  Manchuria 
is  bean  oil,  whose  use  at  the  present  time  is 
largely  for  illuminating  and  cooking  purposes. 
The  manager  of  the  Mitsui  Bussan  Kaisha  at 
Tieling,  however,  t>clicves  that  by  combining 
it  with  a  small  percentage  of  some  other  oil 
it  will  be  possible  to  produce  a  very  satisfac- 
tory and  cheap  lubricant,  and  states  that  his 
company  is  at  present  performing  experiments 
to  that  end 


Consul  Gebhard  Willrich  reports  that  con- 
tracts have  been  made  for  the  extension  of 
wharves  at  St  John,  New  Brunswick.  These 
total  800  feet,  and  are  to  be  completed  by  next 
winter.  Other  new  whar\'es  are  in  contempla- 
tion, one  of  which  will  be  650  feet  and  the 
other  400  feet  in  length.  The  names  of  con- 
tractors for  harbor  works  and  divers  at  St 
John  are  filed  for  reference  at  the  Bureau  of 
Manufactures.  The  consul  also  forwards  a 
copy  of  a  special  report  of  the  St.  John  Board 
of  Trade  on  future  improvements  to  be  made 
at  that  port,  together  with  a  map  of  the 
harbor.  These  will  be  loaned  to  persons  in- 
terested in  the  export  trade. 


The  construction  of  the  Philippine  railroad 
s\*stem  which  is  to  connect  Manila  with  Cavitc, 
Batangas,  and  Lucena,  tapping  the  rich  plan- 
tations of  the  southern  end  of  Luzon  and 
which  will  mean  so  much  to  the  still  further 
de\-elopment    of   that    section    of   the   country. 


has  now  taken  definite  and  material  form, 
says  the  China  Telegraph.  It  is  the  intention 
of  the  Manila  Railroad  Company  to  follow  the 
present  Antipolo  line  from  Tondo  as  far  as 
Santa  Mesa,  laying  another  track  and  en- 
larging the  depot  or  station  there,  and  to  carry 
the  double  track  then  to  Pandacan  and  Paco, 
where  there  will  be  another  station,  whence 
will  start  the  main  line  which  later  branches 
out  for  Cavite,  Batangas,  and  Lucena. 


A  syndicate  with  a  capital  of  several  mil- 
lion pounds  has  been  formed  for  the  purpose 
of  sinking  coal  mines  in  Nottingham  and  sev- 
eral adjoining  counties.  An  eminent  expert 
believes  that  the  proven  ground  is  a  mere 
fraction  of  the  collective  coal  area  in  the 
Midlands.  Coal  is  being  profitably  worked  at 
a  depth  of  over  3,000  feet  Several  new  coal 
seams  have  just  been  struck  in  this  county. 
The  export  demand  for  coal  has  recently  been 
so  great  that  railways  and  British  seaports 
have  been  literally  choked  with  it 

According  to  statements  made  by  British 
lumber  dealers,  the  relatively  small  quantity 
of  lumber  imported  from  the  United  States 
to  these  parts  is  mainly  due  to  the  indifference 
and  inattention  of  the  American  sellers.  I  am 
told  that  orders  are  not  filled  promptly,  some- 
times only  partially,  sometimes  not  at  all,  even 
when  accepted.  According  to  these  state- 
ments, the  usual  excuse,  if  one  be  offered,  is 
that  the  press  of  home  orders  prevented  at- 
tention to  the  export  trade.  After  a  few  ex- 
periences of  this  kind,  the  Britislj  importer 
says,  he  gives  up  attempting  to  deal  with  the 
United  States, 


Consul  Frederick  Van  Dyne,  of  Kingston, 
sends  the  following  inforination  concerning 
the  proposed  grant  and  loan  for  the  rebuild- 
ing of  Jamaica: 

With  regard  to  a  loan,  the  British  Govern- 
ment intends  to  give  the  colonial  government 
the  option  of  borrowing  $3^73,000,  to  be  se- 
cured by  the  revenues  of  Jamaica,  for  rebuild- 
ing Kingston,  The  loan  is  to  extend  for  six 
or  seven  years.  In  addition  to  this  k)an  the 
British  Government  has  consemed  to  donate 
$7^^0.000,  and  besides,  the  people  of  England 
subscribed  $243,000,  which  would  make  a  total 
of  $4,866,000  available  for  relief.  Of  this 
amount,  $973,000  is  to  t>e  distributed  for  the 
relief  of  persons  who  were  left  destitute  by 
the  earthquake.  Wliile  Parliament  has  yet  to 
pass  upon  the  loan  proposition,  there  seems  to 
be  no  doubt  that  it  will  be  adopted. 
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end  of  a  cord.  Wherever  electricity  is  intro- 
duced these  are  generally  superseded  by  elec- 
tric ceiling  fans. 

The  natural  field  for  the  hot-air  engine  fan 
would  be  in  localities  where  there  is  no  electric 
power,  but  it  has  been  found  that  it  can  com- 
pete with  the  electric  fan  in  the  latter's  own 
field,  owing  to  the  extreme  cheapness  of  the 
cost  of  its  running,  which  is  about  one-fifth 
of  that  of  the  electric  fan. 

The  fan  is  propelled  by  a  hot-air  engine,  the 
heat  being  generated  by  a  kerosene  lamp 
which  holds  about  i  quart  of  oil,  sufficient  to 
keep  the  fan  running  for  over  twenty-four 
hours.  To  the  lamp  is  attached  a  small  glass 
chimney  which  fits  into  a  larger  metal  chim- 
ney connected  with  the  engine.  Upon  the  top 
of  the  engine  is  hung  the  fan,  similar  in  shape 
and  size  to  the  ordinary  electric  fan,  whose 
speed  is  governed  by  the  size  of  the  flame; 
that  is,  to  reduce  the  speed  the  flame  is  turned 
down,  and  to  increase  it  the  flame  is  turned 
up.  The  whole  outfit  weighs  about  30  pounds, 
and  sets  upon  a  small  stand,  raising  the  level 
of  the  fan  proper  to  that  of  an  ordinary  desk. 
It  is  fitted  with  handles,  and  can  be  easily 
moved  to  any  part  of  the  room  or  bouse  desired. 

If  American  manufacturers  can  produce  a 
similar  article,  with  perhaps  a  few  improve- 
ments and  at  a  smaller  cost,  an  immense  field 
will  be  found  for  its  sale,  for  this  is  not  neces- 
sarily limited  to  India,  but  would  include  every 
hot  country  in  which  white  people  are  com- 
pelled to  live. 

These  fans  at  present  sell  for  $62  each, 
which  makes  them  rather  too  expensive  to  be 
used  by  any  but  the  well  to  do.  However,  the 
manufacturer  expects  to  soon  be  able  to  ma- 
terially reduce  this  price  with  the  expected 
larger  output. 


Senor  Pedro  Puigjaner,  a  well-known  engi- 
neer of  Barcelona,  Spain,  has  invented  and 
submitted  to  practical  trials  a  rotative  steam 
engine  which  it  is  asserted  will  cause  a  revolu- 
tion in  all  countries  where  steam  power  is 
used.  It  is  claimed  for  this  remarkable  engine 
that  it  may  be  applied  to  all  purposes  for 
which  steam  power  is  required,  whether  on 
land  or  on  sea,  and  that  it  consumes  but  one- 
fifth  the  coal  per  horsepower  that  ordinary 
engines  consume.  For  example,  it  is  declared 
that  a  ship  burning  500  tons  of  coal  per  day 
with  the  ordinary  marine  engine  would  burn 
but  100  tons  with  the  new  invention.  It  is 
also  claimed   that  the  small    relative   size  of 


the  engine  is  a  great  advantage,  since  it  oc- 
cupies but  one-fifth  the  space  occupied  by  an 
ordinary  marine  engine.  This  also  applies  to 
bunker  space,  but  not  to  the  boilers,  which  are 
of  the  usual  dimensions. 

The  inventor  says  that  even  when  it  is  a 
question  of  motive  power  of  trifling  import- 
ance, the  consumption  of  coal  by  his  rotative 
engine  is  confined  to  half  a  kilo  (i.i  pounds) 
per  hour  per  horsepower,  and  does  not  go  be- 
yond this  established  maximum,  which  de- 
creases to  an  appreciable  extent  when  a  ma- 
chine of  100  h.  p.  is  required,  and  so  on  suc- 
cessively until  the  expense  of  fuel  docs  not 
exceed  a  quarter  of  a  kilo  (0.55  pound)  when 
the  engine  is  working  at  1,000  h.  p. 

Another  claim  for  the  engine  is  its  weight 
The  ordinary  100  h.  p.  engine,  for  example, 
weighs  15  tons;  this  one  but  3  tons.  The  in- 
ventor also  says  that  the  engine  being  much 
smaller,  the  cost  of  production  will  also  be 
much  less,  and  it  can  therefore  be  sold  con- 
siderably below  the  prices  of  ordinary  engines 
of  the  same  capacity.  It  is  claimed  that  the 
economical  results  thus  indicated  are  not  ex- 
aggerated, when  it  is  considered  that  the  ma* 
chine  combines  all  the  essential  and  efficient 
working  capacities  of  the  ordinary  steam  en- 
gines in  use  at  the  present  day  in  which  the 
piston  with  rectilinear  motion  is  employed,  in- 
cluding, consequently,  those  which  are  the 
properties  of  the  most  improved  turbines 
moved  by  steam.  The  inventor  has  protected 
his  engine  invention  by  patent  in  Spain  and 
elsewhere  and  has  applied  for  patent  rights  in 
the  United  States.  [A  plan  drawing  of  Ibc 
engine  is  forwarded  by  the  consul-general  and 
is  on  file  with  the  Bureau  of  Manufactures, 
Washington,  D.  C.]. 


Count  Arco,  in  his  wireless  telephone  ex- 
eriments,  says  that  he  has  succeeded  in  ob- 
taining distinct  exchanges  of  words  in  a  tol- 
erably natural  voice,  at  a  distance  of  two 
miles,  by  using  poles  thirty  feet  high. 

Rear  Admiral  Manney,  who  was  a  delegate 
of  the  United  States  to  the  international  con- 
ference on  wireless  telegraphy  at  Berlin,  and 
Lieutenant  Commander  Howard,  U.  S.  N.,  the 
American  naval  attache  here,  have  been  pres- 
ent at  a  series  of  private  exhibitions  of  the 
wireless  telephone  apparatus  and  have  been 
able  to  talk  with  each  other  at  a  distance 
somewhat  less  than  three  miles.  But  the  best 
practical  results  are  attained  at  two  miles  or 
under,  with  thirty-foot  poles. 
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Electric  Steel. 

SMELTING    METHOD   IN   GERMANY — CARRYING  OUT 
FRENCH    INVENTION. 

MANY    Aiiiericaii    inquiries  having    been 
made  on  the  subject  of  electric  smelling 
of  iron  and  steel,'  the  following  technical 
report  from  Consul  G.  E.  Eager,  of  Barmen, 
will   furnish   valuable   information   as   to   the 
German  process : 

During  the  entertainment  given  to  the  visit- 
ing society  of  American  engineers  by  their 
German  colleagues  at  Dusseldorf  on  the  Rhine, 
in  August,  a  visit  was  made  to  the  electric- 
steel  works  of  Richard  Lindenberg,  at  Rems- 
cheid  Haston,  Rhenish  Prussia,  to  witness  the 
production  of  steel  after  the  new  patent  elec- 
tric process,  the  invention  of  Dr.  Engineer 
Paul  Heroult,  France.  During  the  past  several 
years  technical  hterature  of  many  countries  has 
has  teemed  with  extensive  reports  regarding: 
'".nulting  processes  by  electricity,  but  few,  if 
any,  of  these  have  been  put  into  successful 
operation.  The  Iron  Age  recently  contained 
an  article  on  electric  smelting  for  pig  iron, 
but  said  nothing  of  the  feasibility  or  economy 
of  producing  steel  by  this  pr-jccss. 

On  arrival  at  the  Lindenberg  Works  sur- 
prise was  expressed  by  the  visitors  to  find  that 
under  this  new  process  the  production  of  the 
highest  grade  steel  had  been  in  successful 
operation  continuously  night  and  day  since 
February,  1906,  and  that  after  a  sufficient  trial 
of  the  new  process  the  old  crucible  methods 
formerly  employed  had  been  entirely  discon- 
tinued. 

MAKING    THE    NEW    STEEL. 

This  plant  produces  almost  exclusively  high- 
grade  and  alloy  steel,  for  which  there  is  a 
great  demand  by  the  immense  skate,  cutlery 
and  tool  manufactories  in  this  district,  of 
which  industries  those  at  Remscheid  and  Sol- 
ingen  are  the  most  important  in  Germany,  and 
the  demand  for  the  new  steel  has  been  so 
great  that  an  enlargement  of  the  plant  is  being 
made  to  increase  the  output.  Up  to  the  present 
time  high-quality  steel  has  been  produced  by 
a  smelting  process  in  graphite  crucibles  with 
a  capacity  of  only  65  to  no  pounds,  and  as 
the  necessary  raw  material  had  to  b?  im- 
ported from  Sweden  or  Steiermark,  the  ex- 
pense was  very  great,  costing  from  80  marks 
($19.04)  to  350  37.80  marks  ($9)  to  100 
marks  ($24)  a  ton. 

At  the  Lindenberg  electric  works  high- 
grade  steel  is  produced  from  the  most  ordin- 


ary scrap-iron  rubbish  of  the  cheapest  kind 
and  quality,  and  its  condition  is  quite  im- 
material, as  by  the  process  all  damaging  sub- 
stances, such  as  sulphur  and  phosphor,  are 
practically  eliminated,  being  reduced  to  one 
one-hundredth  of  i  per  cent.  The  cost  of  this 
scrap  iron  varies  from  45  marks  ($10.71)  to 
60  marks  ($14.28)  for  1,000  kilos  (2,200 
pounds),  and  the  loss  of  material  in  slag  and 
refuse  varies  between  6  and  8  per  cent. 

This  rubbish  is  first  melted  in  a  tilting  fur- 
nace or  oven,  constructed  similarly  to  those 
ordinarily  used  in  our  American  smelting 
works.  After  being  thoroughly  reduced  to  a 
fluid  state  it  is  poured  and  conveyed  in  a  re- 
tort by  a  traveling  crane  to  the  Heroult  patent 
electric  oven,  which  has  a  capacity  from  lYz 
to  2  tons.  In  this  oven  the  necessary  quantities 
of  carbon,  manganese,  chrome,  silicum,  nickel, 
tungstate,  arsenical  iron,  etc.,  are  added,  to 
produce  any  kind  or  quality  of  steel  desired. 
The  whole  process  of  production  takes  from 
2  to  2j/^  hours. 

OPERATION   OF   ELECTRODES. 

The  developing  bath  is  heated  by  an  electric 
current  of  lOO-volt  tension,  which  is  brought 
into  connection  with  the  oven  by  means  of  a 
coal  electrode  and  carried  back  to  the  current 
by  a  second  coal  electrode,  both  of  these  elec- 
trodes being  suspended  perpendicularly 
through  the  top  of  the  oven,  and  adjustable 
so  as  to  nearly,  but  not  quite,  come  in  contact 
with  the  melted  mass.  The  current  leaps  from 
the  electrode  in  a  wide,  mighty  voltaic  arc, 
and  passes  through  the  mass  to  the  second 
electrode,  thus  producing  the  requisite  degree 
of  heat  sufficient  for  the  purifying  and  finishing 
process. 

The  casting  molds  for  the  electric  steel  are 
the  same  as  are  used  in  any  other  factory.  The 
cost  of  production  depends  upon  many  points 
which  will  become  clearer  after  further  ex- 
perience with  the  new  process.  Raw  material, 
fuel,  electric  current,  wages,  etc.,  depend  large- 
ly upon  the  locality,  etc.,  and  the  improvements 
in  the  process  that  may  be  made  make  it  dif- 
ficult to  quote  reliable  figures,  but  it  is  safe 
to  say  that  an  average  quality  of  steel,  as 
heretofore  produced  by  the  crucible  process, 
can  be  made  by  the  electric  process  from  90.66 
marks  ($23)  to  100  marks   ($24)  per  ton. 

FURTHER  ECONOMY   POSSIBLE. 

We  were  assured  by  Mr.  Lindenberg  that  a 
great  saving  could  be  made  by  having  ovens 
of  lo-tons  capacity.  The  consumption  of  elec- 
trict    current    in    the    present    2-ton    furnace 
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Pennsylvania  Railroad  Gravity  Yards  at  Bedford,  Ohio. 


THE  Pennsylvania  Company's  new  gravity 
yard  at  Bedford,  Ohio,  will  accommo- 
date 772  cars.  It  will  have  16  tracks 
and  will  be  3,000  feet  long.  The  work  on  it 
was  started  April  ist,  1907,  and  it  is  expected 
that  it  will  be  complete  by  December  ist  of 
this  year.  E.  H.  France  Sons  have  the  grading 
contract.  There  are  350,000  yds.  of  dirt  to  move. 

The  equipment  consists  of  three  steam 
shovels,  Marion  Model  "60"  with  2}/2-yard 
dipper,  five  12-ton  and  two  18-ton  Parker  lo- 
comotives, and  28  Kilbourne  and  Jacobs  and 
60  Western  dump  cars. 

The  cut  runs  from  six  to  twenty  feet  in 
sticky  clay.     The  shovels  are  located  from  J^ 


to  ^  of  a  mile  from  the  waste  pit  in  which 
the  dirt  is  dumped.  From  15  to  20  cars  are 
hauled  per  yard.  The  shovels  are  areraging 
1 500- 1800  yards  per  shovel  per  day.  Henry 
Beinecke,  engineer  for  one  of  the  shovels, 
made  a  good  run  between  the  20th  of  June 
and  the  20th  of  July ;  during  that  time  he  took 
out  38,000  yards.  On  the  i6th  of  July  he 
loaded  632  four  yard  cars  or  2,528  cu.  yds.  for. 
the  day.  Four  men  are  used  in  the  shovel  pit 
The  gravity  yard  is  planned  to  have  a  i  per 
cent  grade  to  assist  in  classifying  the  cars.  A 
scale  will  be  located  at  the  head  end  of  the 
yard  and  from  this  for  a  short  distance  there 
will  be  a  3  per  cent  grade  to  give  the  cars  a  start . 


Waite  pit  where  dirt  is  being  dumped.    Pennsylvania  Railroad  Yards,  Bedford,  Ohio. 
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The  makers  claim  that  the  conveyor  will  pay 
for  itself  in  a  few  months  by  saving  time  and 
jby  increasing  the  volume  of  freight  handled. 
Jt  dispenses  with  all  of  the*  checkers  and  part 
of  the  truck  men.  The  conveyors  are  sup- 
plied in  length  of  from  20  to  50  feet,  with  back 
geared  motors  to  suit  the  electric  current  used 
at  the  loading  point,  or  with  gasoline  motors. 

These  machines  are  made  by  the  Spence 
Mfg.  Co.  of  St.  Paul,  Minn.  They  installed 
two  of  them  during  August  for  the  Western 
Transit  Company  at  BuflFalo,  N.  Y. 


The  Improved  Oliver  12-Yard 
Dump  Car. 

THE  expenditure  of  vast  sums  of  money 
in  the  reduction  of  grades  and  eliminat- 
ing the  curves  on  our  own  railroads  as 
well  as  the  large  amount  of  new  construction 
work  in  the  building  of  new  lines,  has  resulted 
hi  the  brightest  minds  in  the  engineering  and 
contracting  field  producing  or  attempting  to 
produce  appliances  by  the  use  of  which  the 
cost  of  said  heavy  construction  work  can  be 
greatly   reduced. 

The  most  notable  steps  forward  in  this 
direction  during  the  past  four  or  five  yeari 
has  been  the  evolution  in  the  construction  and 
especially  in  the  size  of  the  implements  used 
in  excavation  work.  This  applies  to  the 
building  of  steam  shovels,  which  have  been 
increased  in  weight  and  size  of  dippers  from 


35  t6n  to  100  and  no  ton  steam  shovels  and 
in  capacity  of  their  dippers  from  ^  yard 
up  to  as  high  as  5  yard  capacity,  and  to  keep 
step  with  these  great  changes  in  the  steam 
shovel  field,  it  has  been  necessary  to  provide 
cars  large  enough  and  strong  enough  in  which 
to  load  earth  and  rock,  in  order  not  only  to 
have  a  car  which  would  stand  the  extra  weight 
and  strain,  but  also  enable  the  contractor  and 
the  railroads  to  move  the  earth  economically 
by  keeping  said  enormous  steam  shovels  con- 
stantly in  operation. 

One  of  the  most  notable  improvements  in 
this  direction  during  the  past  few  years  is 
shown  on-  the  accompanying  page  marked 
Figures  i  and  2.  These  illustrations  are  re- 
productions from  real  photographs  taken  of 
cars  built  at  the  works  of  the  William  J.  Oliver 
Manufacturing  Company,  of  Knoxville,  Ten- 
nessee, and  show  his  improved  12  cu.  yd. 
capacity  two-way  dump  car.  This  car  has 
been  used  in  all  parts  of  the  country  by  the 
leading  contractors,  and  has  always  given  ex- 
cellent satisfaction.  The  description  of  this 
car  is  as  follows: — 

Weight  2800  lb.,  and  the  wheels  33".  This 
car  is  of  special  interest  because  it  is  de- 
signed and  built  by  Mr.  William  J.  Oliver, 
one  of  the  largest  contractors  in  America.  His 
many  years  of  experience  in  the  handling:  of 
all  kinds  of  material  should  have,  and  evi- 
dently have,  enabled  him  to  produce  a  car. 
which   is  not  only  a  money  saving  appliance 


Fig.  1— Car  is  normal  position. 
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•  ••»  Wi2iam  J   Ofrrer  Manufacturing  Com- 


pany at  Knoxville»  that  they  were  very  busy 
in  all  departments,  having  orders  ahead  for 
enough  cars  to  run  their  works  for  several 
months.  Their  plant  occupies  about  35  acres 
and  their  main  shop  is  400'  long  by  loc/  wide. 
They  also  build  at  this  plant  a  spreader  car 
and  dump  cars  in  all  sizes  from  i  to  20  cu. 
yds.  and  of  any  gauge  that  customers  desire. 

Mr.  Oliver  informs  us  that  he  is  now  con- 
structing a  dump  car  of  JO  cu.  yds.  capacity, 
which  he  expects  shortly  to  put  on  the  mar- 
ket. 

Figure  i  showing  12  ctL  yd.  car  in  normal 
position.  Fig.  2  showing  12  yd.  car  dumped 
with  one  man  pulling  it  back  into  position. 


DevelopBeiit  of  the  Chain  Drive* 


[T  is  a  matter  of  interest  to  note  the  de- 
velopment of  the  Chain  Drive.  Chain 
drives  of  the  past  have  passed  through 
sprockets  with  outward  projecting  teeth.  This» 
of  course,  necessitates  depressions  or  perfora- 
tions in  each  link  in  order  to  acconunodate  the 
teeth  of  the  sprocket 

The  Oouser  high  speed  chain  belt  made  by 
the  Link  Chain  Bek  Co.,  52  Dey  St.,  New 
York  City,  is  so  designed  as  to  obviate  the 
difficulties  of  the  old  methods  as  follows: 

^Tiere  the  teeth  of  the  sprocket  must  pro- 
ject into  or  through  the  link,  it  follows  that 
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the  link  must  be  made  correspondingly  widr 
and  heavy  so  as  to  make  up  for  the  lack  of 
material  made  necessary  by  the  opening.  In 
the  Clouser  belt  the  teeth  or  the  knuckles  as 
they  are  called,  are  on  each  link  while  the 
sprocket  contains  depressions  which  receive 
the  tooth  of  the  link.  It  is  thus  possible  to 
have  a  much  narrower  link  in  a  chain  with- 
out weakening  its  strength  in  the  least  It  is 
shown  by  catalogs  of  the  company  that  a  half 
inch  chain  is  equal  in  strength  to  the  old  No. 
42  style  made  by  other  methods  and  the  one 
inch  Clouser  chain  is  equal  in  strength  to  the 
olJ  style  No.  83. 


It  will  be  noticed  that  the  teeth  or  knuckles 
engage  the  depressions  iy  the  sprocket  in  the 
same  manner  as  the  tooth  of  a  pinion  gear, 
i.  e.,  rolling  contact  exists  and  not  sliding  con- 
tact. 

The  cut  shows  the  flanges  with  which  the 
sprocket  wheels  are  cast  and  which  guide  the 
chain  into  place  so  that  the  tooth  on  the  bot- 
tom of  each  link  engages  accurately  with  the 


Pittsburg  is  awakening  to  the  necessity  of 
more  forests  to  protect  her  valuable  interests 
from  injury  by  floods.  Other  communities  arc 
in  the  same  boat.  The  watersheds  of  the 
Allegheny  and  Monongahela  rivers  cover 
nearly  22,000  square  miles.  It  is  estimated  that 
2,000,000,000  trees  would  be  required  to  suit- 
ably plant  the  denuded  territory,  and  that  fif^ 
teen  years  must  elapse  before  they  would  be  of 
any  material  benefit.  Also  that  the  expendi- 
ture would  be  enormous. 

Admitting  all  these  drawbacks  it  would  be 
a  paying  investment.  The  Pittsburg  district 
lost  $15,000,000  by  the  single  flood  of  last 
March.  Other  districts  lost  in  proportion. 
Floods  are  so  common  nowadays  that  they  are 
apt  to  visit  us  at  least  once  a  year.  In  much 
less  than  fifteen  years  would  the  damage  be 
equal  to  the  sum  expended  for  replacing  the 
territory  which  was  once  forests— or  at  least 
a  sufficient  portion  of  it  to  provide  protection. 


corresponding  depression  in  the  run  of  the 
sprocket  wheel. 

Another  admirable  feature  of  this  chain  is 
that  it  can  be  run  as  a  cross  belt  upon  centers 
distant  4  ft  and  over,  by  means  of  the  simple 
experiment  of  reversing  every  other  link.  This 
change  can  be  made  in  a  very  few  minutes  by 
an  inexperienced  workman  for  the  reason  that 
there  are  no  pins,  bolts  or  rivets  in  the  entire 
make-up  of  the  chain,  there  being  but  as  many 
parts  as  there  are  links. 

The  construction,  since  it  omits  pins  and 
rivets,  is  such  as  to  render  it  self-cleaning,  for 
through  its  entire  operation  dirt  is  thrown  out 
from  the  wearing  portions  and  not  allowed  to 
accumulate  to  the  injury  of  the  chain. 

The  %  Clouser  chain  has  been  operated  on 
sprockets  revolving  as  high  as  950  R.  P.  M. 
and  has  also  been  operated  at  a  J^  turn  within 
18  ft  centers ;  also  as  a  direct  drive  on  motors 
within  ly  centers.  These  chains  are  made 
in  sizes  from  H"  up  to  2"  in  width  and  can 
be  applied  to  all  kinds  of  power  transmission 
work  such  as  driving  counter  shafts ;  concrete 
mixers;  elevators,  rock  crushers,  and  machin- 
ery for  handling  coal,  coke,  cement,  ores,  sand 
and  any  other  various  propositions  where 
power  is  to  be  transmitted. 


Cement  Company  Buys  Land. 

From  the  western  papers  it  appears  that 
the  North  American  Portland  Cement  Com- 
pany, through  A.  F.  Gerstell,  vice  president 
and  one  of  its  directors,  has  just  bought  some 
four  hundred  acres  of  vaiuable  cement  land 
at  Bellevue,  Michigan,  where  rock  material 
of  the  best  quality  has  been  discovered.  At 
the  same  point  is  located  the  plant  of  the 
Burt  Portland  Cement  Company  which  has 
been  making  Portland  cement  by  the  dry  pro- 
cess for  some  time.  It  is  expected  that  ver>' 
shortly  extensive  works  with  a  cai>a€ity  of 
some  3,000  barrels  a  day  will  be  erected  Upon 
the  new  site  by  the  North  American  Com- 
pany, which  will  prove  a  formidable  competitor 
for  business  in  the  middle  west 

Strategically,  the  location  of  the  new  pUni 
is  an  important  one  due  to  its  proximity  to 
Chicago,  to  which  point  it  has  very  low  freight 
rates.  In  addition  to  this,  its  geog^raplncal 
situation  will  enable  the  new  plant  to  ship,, 
upon  extremely  favorable  rafcs,  cement  to 
points  in  the  middle  west  where  the  demand 
has  for  some  time  out-stripped  the  available 
supply. 
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The  Welfare  Work  of  the  Y. 
M.  C.  A. 

AT  the  dedication  of  the  Westinghouse  Air 
Brake  Company's  Welfare  Work  Build- 
ing at  Wilmerding  on  July  20th,  Mr. 
Henry  G.  Prout,  First  Vice-President  and 
General  Manager  of  the  Union  Switch  and 
Signal  Company,  brought  cut  a  vital  point  in 
such  undertakings. 

"It  is  an  easy  thing  to  build  and  equip  wel- 
fare buildings,"  he  said,  "but  it  is  a  hard  thing 
to  have  them  profitably  used.  It  is  a  famous 
fact  in  natural  history  that  you  can  lead  a 
horse  to  water,  but  you  can't  make  him  drink. 
The  human  animal,  as  observed  in  America, 
is  much  like  the  horse  in  this  particular.  Pos- 
sibly we  might  even  compare  him  with  a  cer- 
tain humble  relative  of  the  horse.  He  is  quite 
willing  to  drink  in  his  own  way,  but  he  does 
not  like  to  be  bossed  in  his  personal  affairs. 
It  is  a  matter  of  common  experietKe  that  those 
benefit  and  welfare  undertakings  which  thrive 
best  and  do  most  good  are  those  in  which  the 
beneficiaries  take  an  important  part  in  the 
management  and  maintemmce.  The  serious 
question  of  management  that  the  directors 
faced  was  how  to  arrange  matters  so  that 
those  who  were  to  make  the  most  use  of  the 
facilities  provided  should  have  a  part  in  their 
support  and  administration.  Fortunately,  the 
Young  Men's  and  Young  Women's  Christian 
Associations  seem  to  provide  the  requisite 
organization  and  methods,  and  the  board  has 
arranged  to  entrust  the  responsibility  of  run- 
ning the  buildings  to  those  organizations.  It  is 
believed  that  this  arrangement  will  make  the 
fee'ing  of  personal  interest  and  personal  re- 
sponsibility on  the  part  of  those  who  are 
actual'y  to  use  the  building  as  close  as  it  is 
practicable  to  make  it  and  still  keep  up  an 
effitient  working  organ'zition  with  a  nositive 
anrl  continuous  policy." 

Ihe  Y.  M.  C.  A.'s  work  at  Wi!m  rding  is 
tyoical  o^  what  it  is  undcrta'inT  on  a  lirge 
scale    th  o:!t:l,out    the    country.      Through    its 


Industrial  Committee,  the  Association  is  con- 
ducting a  movement  among  employed  men  to 
establish  Associations  in  their  communities, 
or  to  have  some  work  inaugurated  by  and  for 
these  employed  men  in  the  places  where  they 
work,  with  the  assistance  of  the  already  organ- 
ized city  Associations. 

The  general  plan  which  is  being  followed  is: 

First.  To  make  a  careful  study  of  the  con- 
ditions which  surround  men  in  industrial  pur- 
suits, and  to  make  investigations  of  individual 
factories,  mining  towns,  lumber  camps,  etc., 
when  desired. 

Second.  To  make  a  careful  study  of  all 
forms  of  work  which  have  been  attempted, 
in  order  to  correlate  the  experience  of  all. 

Third.  To  co-operate  with  the  wcrkingmen 
and  the  companies  jn  furthering  the  plans  of 
the  men  themselves  for  their  own  welfare,  by 
enlisting  them  in  lines  of  activity  in  order  that 
they  may  be  the  chief  means  of  their  own 
betterment. 

Fourth.  To  organize  shop  Bible  classes, 
educational  classes  in  factories,  branches  of 
the  Young  Men's  Christian  Association,  and 
other  work  adapted  to  the  specific  needs  of  the 
various  communities  where  employed  men  toil 
and  live. 

Fifth.  To  co-operate  in  all  forms  of  wel- 
fare and  betterment  work,  whether  a  part  of 
the  Young  Men's  Christian  Association  or  not, 
in  order  that  the  best  possible  conditions  may 
be  brought  about  in  these  industrial  com- 
munities. 

The  movement  is  still  young,  but  its  suc- 
cess seems  to  be  already  assured.  Already  there 
are  flourishing  Associations  among  the  quarry- 
men  of  Vermont,  the  Pennsylvania  Coal  Min- 
ers, the  textile  operatives  at  North  Adams. 
Mass.,  and  at  Monaghaii  Mills,  Greenville, 
South  Carolina,  at  the  National  Tube  Works 
of  Lorain,  Ohio,  in  the  lum' er  camps  of  th*? 
Pearl  River  Lumber  Co.  in  Mississippi,  an*i 
in  miny  other  p'accs  all  over  the  CnitcW 
St'..tes. 
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contain  coffee  or  milk,  soup,  hot  meat,  veget- 
ables, bread  and  butter  and  dessert  The  plan 
has  met  with  the  endorsement  of  a  number  of 
factories  and  has  been  started  in  those  of 
Isaac  A.  Sheppard  &  Co.,  and  H.  W.  Butter- 
worth  Sons  Co.,  and  at  the  shops  of  the 
Philadelphia  and  Reading  Railroad. 

It  is  because  Kensington  possesses  so  many 
of  the  elements  of  all  other  manufacturing 
communities  rolled  into 'one,  that  the  work 
there  has  been  instituted  on  so  large  a  scale. 
It  is  receiving  the  co-operation  of  the  Inter- 
national Committee  of  the  Y.  M.  C.  A.,  and 
in  the  light  of  the  results  there  achieved  it 
will   be   extended   to    other   fields. 

The  general  subject  of  welfare  work  and 
even  of  that  particular  part  of  it,  which  is 
called  Industrial  Education,  is  so  broad  that 
it  can  not  be  fully  covered  at  one  time  in  the 
space  available  for  this  department.  It  is  our 
intention  in  a  later  issue  to  run  a  symposium 
of  the  subject  on  industrial  education  and  to 
follow  with  others  on  different  departments  of 
welfare  work.  The  men  who  will  contribute 
to  this  symposium  will  be  among  the  most  suc- 
cessful employers  and  General  Works  Man- 
agers who  have  had  opportunity  to  observe 
the  different  plans  in  their  actual  operation. 


New  Postal  Regulations. 

A  new  postal  card  regulation  went  into  ef- 
fect August  1st,  1907,  by  which  one-third  of 
the  face  of  address  side  may  be  used  for  cor- 
respondence, provided  it  is  separated  from 
the  address  by  a  vertical  line.  Furthermore 
a  thin  piece  of  paper  may  be  attached,  bear- 
ing writing  or  printing  or  both.  Advertise- 
ments or  illustrations  of  writing  may  appear 
on  the  back  of  the  cards,  and  on  the  left  third 
of  the  front. 


The  Art  of  Cutting  Metals. 

"The  Art  of  Cutting  Metals"  by  Frederick 
W.  Taylor,  M.  E.,  Sc  D.,  which  was  the 
presidential  address  presented  at  the  last  an- 
nual meeting  of  The  American  Society  of 
Mechanical  Engineers,  has  been  reprinted  and 
bound  in  cloth  by  the  Society,  price  $3.00. 
This  or  any  other  publication  of  the  Society 
may  be  had  by  addressing  the  Secretary,  29 
West  39th  Street,  New  York.  It  is  not  nec- 
essary to  send  orders  through  members.  None 
of  the  publications  oi  The  American  Society 
of  Mechanical  Engineers  are  copyrighted. 
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moisture  in  the  air  or  when  frost  was  on.  The 
paint  was  applied  on  girders  in  February,  1902, 
when  the  thermometer  registered  as  low  as  4 
degrees  above  zero,  and  there  seems  to  be  no 
difference  now  in  the  general  condition  of  this 
work,  whether  it  was  painted  in  summer  or 
winter. 

"At  no  time  did  the  work  over-run  the  esti- 
mate of  cost,  although  the  cost  was  slightly 
increased  both  for  labor  and  material  in  the 
winter.  However,  this  extra  cost  was  only  a 
trifle  as  compared  to  the  care  of  the  struc- 
tures, and  now  after  more  than  five  years  it  is 
impossible  to  tell  whether  the  structures  were 
painted  during  the  summer  or  the  winter,  as 
the  general  conditions  are  the  same,  and  only 
by  looking  at  the  date  painted  on  when  finished 
can  you  tell  when  the  work  was  done. 

"All  of  these  bridges  received  exactly  the 
same  treatment,  having  first  been  coated  at  the 
factory  with  boikd  linseed  oil,  which  was  only 
a  detriment  to  the  surface.  The  oil  bound 
fast  the  mill  scale,  rust,  grease  and  blisters  and 
in  the  field,  without  a  sand  blast,  could  only 
be  removed  by  hand  scrapers.  After  the  steel 
was  erected  it  received  two  coats  of  paint. 

"The  condition  of  the  work  had  several 
advantages,  by  having  a  land  climate  without 
alkali,  sea  fog  or  gases,  which  are  enemies  to 
paint;  yet  it  has  had  the  disadvantages  of  be- 
ing painted,  in  many  cases,  six  months  after 
erection,  the  coating  of  linseed  oil  and  the 
drippings  of  salt  brine  from  meat  refrigerator 
cars. 

"After  experiences  of  this  kind  which  may 
occur  over  and  over  again,  it  only  convinces 
one  that  the  time  to  paint  is  just  as  soon  as 


the  structure  is  erected  and  before  rust  starts 
Like  filling  the  purse,  'Little  and  Often'  makes 
a  good  rule  for  painting,  and  the  season  of 
the  year  can  not  be  considered  when  a  struc- 
ture needs  paint." 


Cutting  Granite. 

THE   County   Courthouse   Commission    at 
Cleveland   are   being  censured    for    ap- 
parent  changes    from   plans   after    con- 
tracts have  been  let.    Some  changes  were  said 
to  have  been  made  in  the  cutting  of  the   face 
of  granite  blocks. 


ONE  INCH 
ONE  INCH 


ONE  /NCH 


ONE  INCH 


\Z  CUT 


6  CUT 


Q  CUT 


4  cur 


The  accompanying  diagrams  illustrate  the 
changes  in  the  cut  of  granite.  The  12  and 
8  cut  work  required  by  the  specifications  have 
been  changed  to  6  and  4  cut. 

These  cuts  indicate  the  number   of   times 
the  tool  that  gives  the  surface  of  the  granite 


Incline  and  dump^on  tlie  work  at 'the  Cu>ahoga  County  Court  House. 


298 

THE   INDUSTRIAL   MAGAZINE 

!■■:    .  .jis^-^-^1%^ 

^^c^^^^^^^^^^^kii              ^H 

^^^fe^^^^^^^^^^^^^^H^^^^^^^^^^   ^^11 

il^^^^F^H 

^^^^^^^^^^^^|^^^^^^^^^^^^^^^^^^^^^U__^^^^^^^^^^^^^^^^H 

^^^^s^^^BB^^^^^^^^^^^^^^^^Bi^^B^^^^^^ntj'ni^-^^^^^B^^^^^^^^^^^B 

*'S^Hb^KB^^^^^l         ^^^^^^I 

Fig.  1— Wood  housing  around  mine  fan. 


Fig.  3— Metal  housing  around  mine  fan. 
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(^     ^                            ^ 

Kig.  5— Another  view  of  Fig.  4. 
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Working    Loads     for    Manila 
Rope,* 

THE  technical  reference  books  in  use  by 
engineers  do  not  contain  definite  infor- 
mation in  relation  to  the  proper  work- 
ing loads  of  manila  rope,  when  used  in  tackle 
blocks  or  for  cargo  hoisting.  The  hoisting 
of  heavy  weights  is  an  important  branch  of 
erecting  work,  and  I  desire  to  record  in  the 
proceedings  of  the  society  a  statement  of  the 
result  of  an  extended  experience,  together 
with  some  examples  of  the  life  of  rope  in 
actual  service,  which  will  be  a  guide  to  en- 
gineers in  judging  what  service  can  reasonab- 
ly be  expected  in  similar  cases. 

The  ultimate  strength  given  in  Table  II  is 
materially  affected  by  the  age  and  condition  of 
a  rope  in  active  service,  and  also  it  is  said  to 
be  weaker  when  it  is  wet.  Trautwine  states 
that  a  few  months  of  exposed  work  weakens 
rope  20  to  50  per  cent.  The  ultimate  strength 
of  a  new  rope  given  in  column  B,  Table  II, 
is  the  result  of  tests  made  by  the  company  with 
which  I  am  connected  of  full-sized  specimens 
of  manila  rope,  purchased  in  the  open  market, 
and  made  by  three  independent  rope  works. 
Prof.  B.  Kirsch,  of  the  Imperial  Royal  Tech- 
nological Industrial  Museum,  in  Vienna,  has 
broken  over  200  specimens  of  rope,  mostly  35 
mm.  (iH  inches)  and  55  mm.  (2%  inches) 
diameter,  and  his  results  agree  within  five  per 
cent  with  these  figures.  These  tests  demon- 
strated that  within  the  limits  of  commercial 
sizes  of  hoisting  rope,  the  full  strength  could 
be  obtained  for  larger  as  well  as  for  smaller 
sizes.  When  the  strength  falls  oflF,  the  rope  is 
imperfectly  laid,  or  made  on  a  machine  too 
weak  for  the  work.  The  ultimate  strength  of 
rope  is,  in  this  class  of  work,  useful  for  one 
purpose  only;  that  is,  to  estimate  the  factor 
of  safety  with  any  given  working  stress.  The 
strength    given    is    for    ordinary    commercial 


♦Reprint  from  article  on  this  subject  by  C.   W.    Hunt 
in  Vol   XXIII,  Transactions  of  Amer.  Soc.  Mech.  Engrs. 


rope,  which  may  be  greatly  exceeded  in 
strength  by  rope  made  of  selected  materials. 
The  strength  given  in  Table  II  can  be  de- 
pended upon  as  a  reliable  and  safe  guide  in 
estimating  the  factor  of  safety  for  any  case  in 
hand. 

The      proper      diameter      of     pulley-block 
sheaves  for  diflPerent  classes  of  work,  given  in 
columns  F,  G  and  H    (Table  II)   is   a  com- 
promise of  the  various  factors  affecting  the 
case.     An  increase  in  the  diameter  of  sheave 
will  materially  increase  the  life  of  the   rope. 
The  advantage,  however,  is  gained  by  increased 
difficulty     of     installation,     a     clumsiness    in 
handling,       and       an       increase       in        first 
cost.       It    can    safely   be   assumed    that    the 
best  size  is  one  that  considers  the  advantages 
and  the  drawbacks  as  they  are  found  in  prac- 
tical use,  and  makes  a  fair  balance  between 
the  conflicting  elements  of  the  problem.      It 
would  be  rash  for  any  one  to  attempt  to  make 
a  decision  from  theoretical  considerations ;  but 
an  average  of  the  practice  of  a  large  number 
of  users   working  under  all  the  various   cir- 
cumstances of  financial  stress   or   superabun- 
dance, or  urgency  or  leisure,  of  mathematical 
analysis,  or  rule  of  thumb  decisions,  furnishes 
an  acceptable  basis  for  a  decision  as  to  the 
limits    of    good    engineering    practice.      That 
average  the  table  aims  to  give. 

An  abundance  of  data  is  available  from 
which  to  draw  a  reasonable  conclusion  in  the 
premises.  A  few  typical  illustrations  will 
make  clear  the  method  of  procedure,  and  also 
be  of  service  in  showing  what  changes  in  size 
or  proportions  an  engineer,  in  any  given  case, 
could  make  to  reach  a  higher  efficiency  of 
mechanism,  or  a  greater  commercial  economy. 
In  driving  28,908  piles  on  the  Chicago,  Mil- 
waukee and  St.  Paul  Railway,  the  engineering 
department  kept  an  accurate  account  of  the 
number  of  piles  driven  by  each  one  of  the  7p 
lines  of  various  sizes  of  manila  rope  usecL 
From  this  record  the  average  number  of  piles 
driven  by  each  size  of  rope  was  computed,  and 
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-  ■  •  the  coft  of  rope  per  pile  driven  was  as- 
'".A'T^i  This  account  showed  that  for 
i'=""aeT*  weighinf;  from  1800  pounds  to  2600 

•  sr*\%  I'j-mch  diameter  rope  was  the  best, 
--i  lor  hammers  from  2600  to  3200  pounds, 
•  ?e   1*4   inches  m  diameter  should  be  used. 

^  ^i')ar   record*  covering  many  years  have 

'•n    »rpi    by    various    coal    dealers,    of    the 

Tter    and  co^t   of  their   rope   per   ton   of 

.:    h '  tted    fr<nn   vessels,   using   sheaves   of 

•  -^  :^  to  16  mche*  in  diameter.  These  rcc- 
'•.s  »hrt»  conclusively  that,  in  hoisting  a 
•x-Wet   that  produces  900  pounds  stress  upon 

•    rcspe.    a    I'i-inch    diameter    rope    is    too 

-5«n   and   a    i^i-inch   rope   is   too   large   for 

-rocnj       The   sire  in  general  use   for   this 

-»  •»    ri  mches.     The  Pennsylvania  Rail- 

-  ^  Co.  M%e  I'i-inch  rope,  running  over  14- 
-rh  dnmeter  sheaves  for  hoisting  freight  on 

.'    tSetr  lighters  in   New   York  harbor,  and 

-•ndlc  00  a  single  part  of  the  rope  loads  up 

joao    poonds    a«    a    maximum.      Greater 

•  •-«btt  are  handled  on  a  6-part  tackle. 
Ro^i'rt  Gnmshaw,  in   1893,  in  collaboration 

■  -fe  Lietit  J.  A.  Bell,  of  the  Equipment  Bur- 
''iL  U  S  N,  made  a  series  of  tests  at  the 
=.'"«4!ju   Navy  Yard  on  sheaves  of  various 

•Beter«  and  with  various  loads.  *'The  rope 
««•  srdmary  roanila,  3  strand,  3^  inches  in 

— amfrrences,  such  as  is  used  in  the  United 
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'^A*^  Ra»7  It  was  dry.  and  tested  on  a  'cat 
•~i  'tJi*  tackle  constituting  a  6- fold  purchase; 
»*«atrft  were  8  inches  in  diameter,  the  three 
^^prr  (vr^t  having  roller  bearings  and  the 
•*-•«  lower  ones  plain  solid  bushings.  The 
mrt  block  and  book  weighed  75  pounds.** 
ol  tJ»r«e  tests,  so  far  as  they  are 
to  ibit  paper,  are  given  in  Table  I. 


It  is  interesting  to  compare  the  life  of  a  rope 
when  used  with  the  stresses  and  sheaves  given 
in  columns  C  and  F  (Table  II)  with  one 
when  used  with  those  of  columns  D  and  G. 
To  illustrate  this,  take  two  cases  using  exactly 
the  same  size  and  quality  of  rope;  one  to  be 
worn  out  in  hoisting  coal  from  vessels,  with 
stresses  and  sheaves  as  per  columns  D  and 
G,  and  the  other  to  be  used  on  a  rope  drive 
with  the  stresses  and  sheaves  as  per  columns 
C  and  F ;  all  the  wear  on  the  rope  comes  from 
its  interval  friction  in  bending  over  sheaves, 
and  its  external  chafing  in  running  on  and  off 
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TABLE  II. 

Working  Load  for  Manila  Rope. 


^3      Working  Load  in  Lb«.  i„  ,„^hea 
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18800  530  I  1100   2600  65   17 

21800  620  1250  ;  3000  70   18 
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10 
11 
12 
13 
14 


them.  A  record  of  the  number  of  bends  made 
by  each  of  the  ropes  during  its  life  will  be  a 
convenient  means  of  comparison.  A  rope  i?^ 
inches  in  diameter  usually  hoists  from  a  ves- 
sel from  7,000  to  10,000  tons  of  coal  on  a  well- 
averaged  hoist  The  rope  will  have  a  work- 
ing stress  of  from  850  to  900  pounds  running 
over  three  sheaves,  one  12  inches  and  two  16 
inches  in  diameter;  in  hoisting  laooo  tons  it 
makes  30.000  trips,  bending  in  that  time  from 
a  straight  line  to  the  curve  of  the  sheave,  or 
vice  versa,  120,000  times.  The  rope,  when 
this  service  is  completed,  is  worn  out  and 
must  be  replaced  by  a  new  one. 

To  illustrate  the  endurance  of  the  rope  used 
in  the  transmission  of  power,  take  a  tin-plate 
mill  transmitting  1000  horsepower  to  the  rolls 
by  means  of  iVi^inch  diameter  manila  ropes. 
In  one  particular  case  the  sheaves  are  5  feet  and 
17  feet  in  diameter  and  36  feet  apart,  center  to 
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center.  The  rope  is  86  feet  long,  runs  5,000 
feet  per  minute,  making  13,900  bends  per  hour, 
or  more  bends  in  9  hours*  service  than  the 
other  rope  made  in  its  entire  life.  As  is  well 
known,  the  life  of  a  transmission  rope  is 
measured  by  years,  not  hours.  This  enormous 
difference  in  the  life  of  ropes  of  the  same  size 
and  quality  is  wholly  gained  by  reducing  the 
stresses  on  the  rope  and  increasing  the  diame- 
ter of  the  sheaves. 


TABLE  111. 

The  Efficiency  of  Knots  in  a  Percentage  of  the  Full 
Strength  of  the  Rope,  and  the  Factor  of  Safety  when 
used  with  Stresses,  as  per  Column  E,  Table  II. 
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The  weakening  effect  given  in  Table  III  of 
various  knots,  hitches  and  bends  used  in  rope 
tackle  is  based  upon  experiments  made  in  the 
laboratory  of  the  Massachusetts  Institute  of 
Technology.  Forty-five  pieces  of  2j4-inch  cir- 
cumference, three-strand  manila  rope,  cut 
from  one  coil,  were  broken  in  sets  of  from 
three  to  seven  ropes,  each  rope  of  a  set  having 
the  same  fastening,  and  the  average  strength 
of  each  set  being  computed.  Each  different  set 
tested  some  one  of  the  fastenings  in  common 
use.  The  results  were  not  erratic,  but  con- 
sistent, and  from  them  a  safe  conclusion  can 
be  drawn.  In  examining  the  various  knots 
broken,  it  is  evident  that  those  fastenings  in 
which  the  standing  part  makes  a  short  bend 
over  another  part  of  the  rope  are  the  weakest. 
Those  like  a  round  turn  and  a  half-hitch,  or 
a  timber  hitch,  have  a  less  abrupt  bend  in  the 
standing  part,  and  are  materially  stronger. 
With  care,  an  eye  in  the  end  of  a  rope  having 
the  ends  of  the  strands  tapered  down,  can  be 
spliced  over  an  iron  thimble  so  that  it  will 
have  substantially  the  full  strength  of  the 
rope;  but  as  an  eye  is  usually  made  it  is  not 
so  strong,  for  which  due  allowance  is  made  in 
the  table.  The  same  remarks  apply  to  a  splice 
in  a  rope.     In  the  table  some  knots  are  in- 


cluded which  were  not  tested,  but  whose  ap- 
proximate strength  is  evident  from  their  for- 
mation. The  table  is  to  be  used  only  as  a 
guide  in  estimating  the  factor  of  safety.  The 
loss  of  efficiency  by  the  use  of  knots  was  con- 
clusively settled  by  the  experiments  above 
mentioned,  and  the  numerical  value  fixed 
within  such  narrow  limits  that  the  result  can- 
not safely  be  ignored  in  executive  work. 

It  will  be  understood  that  a  table  of  work- 
ing loads  must  be  a  general  one,  covering  or- 
dinary cases  arising  in  practice.  Local  con- 
ditions may  be  such  as  to  make  it  advisable  to 
vary  from  the  stresses  given  in  the  tables.  In 
cases  of  great  importance  an  engineer  should 
carefully  investigate  the  subject  in  detail,  and 
then  decide  upon  the  exact  stresses  that  he 
will  put  on  his  tackle,  but  ordinary  cases  arc 
fully  covered  by  the  data  given  in  the  tables 
herewith. 

In  this  table  the  work  required  of  the  rope 
is,  for  convenience,  divided  into  three  classes — 
"rapid,"  "medium,"  and  "slow,"  these  terms 
being  used  in  the  following  sense: 

"Slow" — Derrick,  crane,  and  quarry  work; 
speed  from  50  to  100  feet  per  minute. 

"Medium" — Wharf  and  cargo,  hoisting  150 
to  400  feet  per  minute. 

"Rapid"— 400  to  800  feet  per  minute. 

The  diameter  of  the  rope  in  column  A  is 
obtained  by  dividing  the  girth  by  31416.  This 
method  gives  for  a  three-strand  rope  ninc- 
tenths,  and  for  a  four-strand  ninety-three 
hundredths  of  the  diameter  of  a  circumscribed 
circle.  The  girth  method  corresponds  closely 
to  the  circular  diameter  of  the  rope  when 
under  stress,  and  is  the  most  convenient  meth- 
od of  measuring. 

The  efficiency  of  knot  in  a  percentage  of  the 
full  strength  of  the  rope,  and  the  factor  of 
safety  when  used  with  stresses,  as  per  Column 
E,  Table  II: 


The  existence  of  coal  and  lignite  deposits  in 
Montana  territory  has  been  known  for  some 
time,  but  their  development  and  utility  are  of 
quite  recent  date.  In  1880  only  224  short  tons 
of  coal,  valued  at  $800,  were  reported  to  have 
been  dug  from  Montana  mines,  while  in  1906 
over  2,000,000  tons,  valued  at  something  over 
$3,000,000,  were  placed  on  the  market;  besides 
many  thousands  of  tons  that  were  used  for 
local  domestic  purposes.  There  are  now  about 
fifty  operators  in  the  state,  both  large  and 
small,  and  others  are  coming  in  each  year 
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Photojp-i^hiiig  Machinery. 

\.\     \.  rUM  VED  RHODES. 

II    :*  K^r-.tr^liy  conceded  by  photographers 
•     t   .  '.<    il   the   most  difticuU  objects  to 
r  Ac    J    satisfactory   photograph   of,   is   a 
•     I    m-.  "irir)        I  he   reason    for   this   is 
f.. ■*«••?   ujx-n  a  little  consideration,  and 
'    -.  :*.e  t.ict  that  machinery  almost  always 
*  -:•    ''t    part%    which    are    untinished,   and 
"i   a   iUrk    color,    while   other    parts   arc 
.  •  »  "r^Stii.  and  often  polished,  and  thcrc- 
rr*w  1    nearly    all    the    light    which    falls 

•  *  "Ti    1  he  result  is.  that  when  a  negative 

•  »;  ".  !  long  enough  to  bring  out  the  dark 
"•     ;   'he  machine  distinctly,  the  exposure 

■    '.'   -g   for  th«  tinished  parts,  and  if  on 

•  cr  harMl,  the  exp*»ure  is  timed  for  the 
.  •  fw^s.  the  darker  portions  arc  usually 
'■■.  r'cd  b>  Mack  patches  which  show  abso- 

-    ?*•  ng  «»f  form  or  construction. 
.'.  r  made  many  experiments  to  overcome 
1-''jU>.    among    t>thers.    that    of    using 

•  wrth   reflector*  placed   so  as  to  illumi- 

■  '"t  ^Urk  p»>nions      This  makes  the  ma- 

-  ;--k  aKmt  right  t<»  the  eye;  but  since 
--  '    ul  light  except  electric  light  has  any 

*V  cfff<n  upon  a  photographic  negative 
•'  '*r^  conditions*  the  results  were  not 

^  *-   •\<re   I    saw  a  plan  which   has  never 
.  •.  grie  g»«*I  results     It  is  as   follows: 

•  •   •    micl.ine    all    lAxr;    using    for    the 
•■'  >-rt*  a  (laint  mixed  with  any  oil  which 

•  •  •    tt^tWy    harden   or   dry   out.   so   that 

-  '-.r   f*f»»*arc    I*    made,    the    paint    may 

^  witieti  «>ff     By  this  methwl  all  part*' 
••  -n-.I-nr   can  be   made   to   reflect    light 

'    -•£««'  HJea.  also,  to  have  several  dif- 

••    ",.;(*  «  f  this  (Mint,  and  after  the  first 

■•i".   any   parts   which   do   not   come   out 

■  ■•••!»  mj>  ly  painted  lighter,  while  those 

**r   t.wi   hght    may   be   painted   darker, 

•  h\    a    few    experiments,  a   perfectly 
•  '.  nfcjt:\r  may  be  obtained 

•  a  matter  of  considerable  importance 
---    'r-i'"jf  jiiurrrs  and  mechanics,  whether 

•.*f  pi   -t'  graphs  to  send  tt>  prospective 
-•r«     r  »h<ther  they  are  taken  for  en- 

•  •••  •     »iirk  fnmi 

'   ^  '  *  1    IHiiminating   Co.    Detroit,   has 

"■-ij   -    f\    IWtiJ-ir   avenue   sub-station   a 

-•-••  'T  t  -n  fh-ctrK  Northern  crane,  manu- 

-r«*  '.   thr   \i»rthtrn  Kngincrring  Works, 


The  Heating  and  Ventilation  of 
Buildings. 

DV     ARTIICR    E.     FT<EtMAN. 

IN  the  three  preceding  articles  on  the  heat- 
ing and  ventilating  of  buildings,  which 
have  successively  appeared  in  the  Indus- 
trial Maga/ine,  the  various  problems  that 
are  to  be  met  in  the  design  of  systems  for 
modern  school  buildings  of  all  si/cs  were 
treated  and  it  remains  for  us  to  apply  the 
various  principles  to  the  other  classes  of  struc- 
tures. 

HOSPITALS. 

The  three  ends  which  arc  to  be  aimed  for  in 
system  of  heating  and  ventilation  for  hospi- 
tals are  first,  cleanliness  and  quietness;  sec- 
ond, abundance  of  fresh  air;  and  third,  even 
and  warm  temperatures. 

In  consideration  of  the  first  point  the  air 
supplies  must  be  not  only  pure  but  free  from 
dust  and  radiators  should  be  kept  out  of  the 
wards  and  other  rooms  to  be  used  by  patients 
whenever  possible,  as  radiators  exposed  in 
rooms  are  good  dust  catchers.  Great  care 
should  be  exercised  in  the  design  of  the  sys- 
tem as  to  proper  pipe  sizes,  especially  if  a 
steam  system  is  to  be  used,  as  the  hammering 
of  the  condensation  in  the  pipes  will  be  annoy- 
ing if  it  is  allowed  to  occur.  For  the  smaller 
hospitals  a  hot  water  system  is  often  used  as 
it  is  always  quiet  and  easily  controlled.  In 
the  larger  hospitals  and  institutions  which 
may  be  made  up  of  several  buildings,  having 
their  heating  supply  come  from  a  central 
plant,  hot  water  is  not  feasible  unless  a  forced 
circulation  system  is  installed.  This  latter 
method  is  an  admirable  one  for  heating  a 
large  hospital  building  or  group  of  buildings 
owing  to  the  ease  with  which  it  can  be  con- 
trolled. It  requires  only  an  adjusting  of  the 
temperatures  of  the  circulating  water  to  keep 
the  buildings  at  the  desired  proper  tempera- 
ture, this  adjustment  being  made  at  the  main 
heaters.  The  system  is  absolutely  quiet  and. 
when  properly  designe<l.  gives  perfect  satis- 
faction. 

The  second  point  is  more  important  in  this 
class  of  buildings  than  any  other  for  it  is 
absolutely  essential  that  the  air  be  as  pure  and 
sweet  as  p<^ssible.  Different  amounts  of  air 
are  devise<l  per  patient  per  hour  by  various 
authorities  on  the  subject  but  gi>o<i  s.itisfac- 
tion  will  l»e  obtained  if  from  5400  to  6.000 
cubic  feet  are  supplied  per  hour  to  each  per- 
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son  in  the  ordinary  wards  and  from  6,600  to 
7,200  cubic  feet  per  hour  to  those  in  the  con- 
tagious wards. 

This  amount  of  air  generally  means  a  fan 
system  with  supplementary  heaters  at  the  base 
of  the  flues.  The  double  duct  system,  as  ex- 
plained previously,  is  a  very  good  system  to 
apply  to  this  class  of  building.  The  sizes  of 
the  heaters  can  be  figured  exactly  as  in  the 
case  of  the  school  buildings,  due  consideration 
being  taken  of  the  amounts  of  air  to  be  heated 
for  the  supplies. 

In  the  wards  containing  from  8  to  12  beds 
very  good  results  may  be  obtained  by  having 
a  fireplace  at  one  end  of  the  room  and  placing 
a  coil  of  about  20  square  feet  radiation  in  the 
chimney  to  ensure  a  draft.  The  flue  should 
have  at  least  4  square  feet  area  and  a  vent 
should  be  left  in  the  ceiling  at  the  other  end 
of  the  room  for  summer  use. 

The  placing  of  the  supply  and  vent  regis- 
ters should  be  such  that  drafts  cannot  be  no- 
ticed by  the  patients  and  the  air  velocities 
should  be  kept  rather  low.  The  supply  flues 
should  have  an  area  of  about  100  square  inches 
for  each  bed  in  the  ward.  The  vents  from  the 
single  wards  should  not  be  smaller  than  8"  x 
12"  and  in  proportion  for  the  larger  wards. 

The  supply  air  is  usually  drawn  from  a  cold 
air  room  provided  for  the  purpose  in  the  base- 
ment. A  common  plan  is  to  use  the  whole 
basement  for  this  purpose. 

Vent  flues  except  fire  place  flues  should  Be 
collected  in  the  attic  and  passed  out  through 
the  roof.  Roof  vents  should  have  a  sectional 
area  of  about  7-10  of  the  combined  area  of 
the  vent  flues  proper. 

The  air  in  the  operating  room  should  be 
changed  at  least  once  in  ten  minutes.  A  small 
disc  fan  will  be  very  convenient  to  discharge 
the  air  from  the  operating  room  directly  out- 
bound, thereby  readily  ridding  the  room  of  all 
ether  fumes.  A  coil  of  i%"  pipe  is  often  run 
around  the  skylight  to  prevent  cold  down 
drafts  from  that  source. 

The  toilet  rooms  and  halls  are  treated  in  a 
similar  manner  to  those  in  school  buildings 
and  direct  radiation  is  used. 

THEATRES. 

The  heating  and  more  especially  the  ventila- 
tion of  a  theatre  should  demand  the  careful 
attention  of  the  engineer,  for  a  proper  solu- 
tion to  the  problem  is  very  desirable. 

From  the  standpoint  of  the  heating  engineer 
a  theatre  is  divided  into  three  parts— the  audi- 


torium ;  the  stage  and  dressing  rooms ;  and 
the  foyer,  lobby,  corridors,  oflices  and  other 
small  rooms. 

The  auditorium  may  be  heated  either  by 
the  indirect  method  or  by  the  direct  system. 
Usually  the  direct  system  is  desirable  as  by 
that  system  the  temperature  of  the  auditorium 
can  be  brought  to  the  desired  point  before  the 
•  vdience  arrives  without  starting  the  fans. 

In  the  heating  of  the  auditorium  we  have 
to  deal  with  a  quantity  that  we  have  not  met 
before,  namely  the  heat  that  is  given  out  by 
the  people  themselves  and  an  allowance  of 
from  8  to  10  degrees  Fahr.  can  be  made.  Con- 
sequently the  temperature  of  the  air  supply 
can  j>e  dropped  from  70  degrees  to  say  65  de- 
grees soon  after  the  audience  has  assembled. 

The  ventilation  of  the  auditorium  is  best 
accomplished  by  the  upward  system.  Fresh 
air  from  the  fans  should  be  blown  into  a 
plenum  chamber  situated  under  the  auditorium 
and  extending  under  the  whole  floor.  The 
air  is  then  diffused  through  many  small  open- 
ings, usually  located  in  the  legs  of  the  scats, 
thus  giving  a  uniform  supply  of  fresh  air  in 
the  required  quantity  over  the  whole  floor  of 
the  auditorium.  About  1,200  to  1,500  cubic 
feet  of  air  should  be  supplied  per  capita  per 
hour. 

The  vents  should  be  located  in  t^c  ceiling 
and  also  in  the  walls  at  the  rear  of  the  bal- 
conies, the  latter  serving  to  draw  the  air 
across  the  balconies  thereby  keeping  the  air 
constantly  changing.  The  vents  should  con- 
nect to  an  exhaust  fan  and  the  air  thus  posi- 
tively expelled.  Air  in  the  vent  flues,  where 
fans  are  used,  should  not  have  a  velocity  over 
700  feet  per  minute. 

Dressing  rooms,  which  are  usually  small 
even  in  the  large  theatres  should  be  well  ven- 
tilated and  should  have  a  positive  air  supply. 
This  means  a  fan  and  the  complete  air  change 
in  these  rooms  should  be  made  at  least  once 
in  ten  minutes. 

The  foyer,  lobby,  corridors,  etc.,  should  be 
heated  by  direct  radiation  and  no  indirect  air 
supply  need  be  furnished.  Care  should  b« 
taken  to  have  the  radiation  heavy  enough  at 
the  entrances  to  compensate  for  the  frequent 
opening  of  doors  and  the  consequent  cooling 
effect  of  the  inrushing  air. 

CHTJRCHES. 

Small  churches  can  be  well  heated  by  xhi 
use  of  one  or  more  good  hot  air  furnaces 
These  furnaces  should  have  register  openinc 
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14.  Are  there  dimensions  not  tied  up? 

15.  Is  there  allowance  for  driving  and  run- 
ning fits  in  thousandths  ? 

16.  Is  there  allowance  in  bolt  and  rivet 
holes? 

17.  Is  there  pitch  of  the  thread  and  the 
standard  on  bolts  and  tapped  holes? 

18.  Is  thread  of  the  proper  pitch  for  the 
metal  used? 

19.  Are  the  size  of  tap  drill  and  clearance 
drill  given? 

20.  Are  nuts  and  bolts  locked?  Is  there 
plenty  of  clearance  to  use  a  large  wrench  on 
the  bolt  heads? 

21.  Are  sizes  of  all  bosses  suited  to  their 
purpose  ? 

22.  Are  dimensions  not  to  proper  scaling 
underlined  ? 

23.  Are  the  title,  scale,  number,  date  and 
notes  correct? 

24.  Are  the  bolt  and  screw  heads  shown 
correctly  ? 

25.  Are  tapped  holes  shown  correctly? 
^,    Are  there  round  corners  and  fillets? 

27.  Are  there  dimensions  on  springs? 

28.  Are  there  fractional  dimensions  which 
it  is  possible  to  avoid? 

29.  Are  right  and  left  pattern  numbers  cor- 
rect? 

30.  Are  there  advantages  for  selling  or 
operating? 


Cutting  Lace  Bars. 
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Cement  is  packed  in  bags  and  barrels.  The 
bags  average  94  pounds  each  and  it  has  been 
stated  in  print  that  4  bags  fill  a  barrel.  Bar- 
rels packed  tight  hold  375  pounds  (average) 
and  contain  3.5  to  3.8  cu.  ft. 


More  patents  were  applied  for  and  more 
patents  issued  and  reissued  by  the  United 
States  government  in  1906  than  in  any  other 
year  in  its  history.  The  number  of  applica- 
tions was  56,482  and  of  patents  31.965. 


Representing  the  government  of  Japan,  and 
several  of  the  largest  manufacturing  and  other 
firms  of  their  country,  six  prominent  Japanese 
citizens  arrived  in  Seattle  May  27  to  spend 
$10,300,000  in  the  purchase  of  machinery, 
jirmpment  and  raw  materials. 
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The  span  that  failed  and  was  wrecked. 


naturally  is  aroused  as  to  whether  the  engineering  imagination  of  the 
age,  strikingly  as  it  has  been  justified,  has  not  o'erleai>ed  itself  in  the 
effort  to  apply  the  cantilever  principle  in  bridge  construction  beyond  the 
point  of  absolute  safety. 

Of  the  $3,500,000  that  had  gone  into  the  bridge  a  great  share  is 
wholly  wiped  out,  while  the  loss  of  life  is  very  large.  The  blow  to 
Quebec  will  be  a  heavy  one.  The  lack  of  a  means  of  crossing  the  river 
below  Montreal,  save  by  ferries,  has  for  years  held  back  the  development 
of  the  picturesque  old  city  on  the  heights.  The  effort  to  get  funds  by 
which  this  work  has  been  carried  on  has  been  enormous.  A  subsidy  of 
$1,000,000  was  secured  from  the  Dominion  and  another  of  $350,000  from 
the  government  of  the  province  of  Quebec,  while  the  city  of  Quebec  gave 
a  grant  of  $300,000.  The  promoters  put  up  $600,000.  The  disaster  to 
the  hopes  and  plans  will  make  investigation  of  the  cause  of  the  ruin  a 
most  earnest  one.  The  construction  of  the  piers  will  receive  the  closest 
examination. 

This  bridge,  which  will  have  the  longest  single  span  in  the  world, 
crosses  the  St.  Lawrence  river  seven  miles  above  Quebec,  Canada,  and 
is  being  built  for  the  Quebec  Bridge  and  Railway  Co.  All  the  steel  work 
for  this  bridge  was  designed  and  fabricated  by  the  Phoenix  Bridge  Co. 
at  Phoenixville,  Pa.,  and  is  being  erected  by  the  same  company. 

The  two  2 10- ft.  deck  truss  approach  spans  were  erected  on  false- 
work in  1902  and  1903,  but  erection  of  the  main  structure  was  not 
actually  begun  until  July,  1905.  From  that  time  until  the  end  of  Novem- 
ber of  the  same  year,  six  panels  of  the  south  anchor  arm  were  erected  on 
the  falsework,  a  total  weight  of  5,346  tons. 

The  steel  falsework  was  especially  designed  and  fabricated  by  the 
Phoenix  Bridge  Company  for  the  support  of  the  anchor  arms,  during 
their  erection,  and  weighs  950  tons.    The  yellow  pine  timber  falsework. 
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placed  under  the  anchor  arms  for  the  temporary  support  of  tracks  for 
delivery  of  metal  to  be  erected,  is  built  of  specially  selected  stock,  fur- 
nished by  George  Warner,  of  Philadelphia,  and  consists  of  transverse 
bents  of  five  12-in.  by  14-in.  vertical  posts  spaced  50  ft.  and  braced  in 
both  directions. 
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During  the  season  of  1906  the  south  anchor  arm  was  completed  and 
the  south  cantilever  arm  erected,  a  weight  of  10,423  tons. 

On  account  of  the  severity  of  the  climate,  it  is  necessary  to  suspend 
work  on  erection  from  December  i  to  April  I  each  year. 

All  metal  and  other  material  for  the  construction  of  the  bridge  is 
shipped  to  the  storage  yard,  which  on  the  south  side  is  located  one  mile 
from  the  bridge  site.  Here  all  material  is  temporarily  stored  under  a 
crane  runway  990  ft.  long  and  67  ft.  wide,  through  the  center  of  which 
runs  a  single  delivery  track.  The  members  are  handled  from  the  cars 
by  two  55-ton  electric  cranes,  and  again  loaded  on  flat  cars  by  these 
cranes,  and  shipped  to  the  bridge  when  needed.  Current  for  the  opera- 
tion of  the  storage  yard  cranes,  as  well  as  for  all  work  done  on  the  bridge, 
is  furnished  from  the  Chaudiere  Falls  Plant  of  the  Canadian  Electric 
Light  Company,  about  three  miles  distant,  as  a  2,400-volt  alternating 
current,  and  transformed  at  a  sub-station  on  the  ground  to  a  550-volt 
direct  current  for  use  in  the  crane  motors.  A  similar  storage  yard  will 
be  used  on  the  north  shore  to  handle  the  other  half  of  the  bridge. 

All  members  of  the  anchor  and  cantilever  arms  are  lifted  from  the 
cars  run  out  under  its  overhang,  by  the  big  steel  traveler,  and  swung  into 
place.  Operating  on  this  traveler  are  four  125-horsepower,  double-drum, 
four-spool  hoisting  engines,  designed  and  built  by  the  Lidgerwood  Manu- 
facturing Company,  of  New  York,  especially  for  this  work.  Each  engine 
is  driven  by  a  direct  current  motor,  made  by  the  Canadian  General  Elec- 
tric Company,  of  Toronto,  Ontario,  which  runs  by  current  delivered  from 
a  sub-station,  to  be  mentioned  later.  Two  drums  on  each  engine  handle 
the  eight  sets  of  thirteen  part  falls  of  J^-inch  steel  wire  rope  made  by  the 
John  A.  Roebling's  Sons  Company,  of  Trenton,  N.  J.  The  nominal 
capacity  of  these  sets  of  falls  is  55  tons  each,  and  the  total  length  of  wire 
Toi>e  is  7  miles.  In  order  to  properly  handle  the  loads,  special  steel  sheave 
blocks,  with  sheaves  24-in.  in  diameter,  and  weighing  3,800  lbs.  each, 
were  specially  designed  and  built  by  the  Boston  &  Lockport  Block  Com- 
pany, of  Boston,  Mass.,  and  furnished  through  their  Philadelphia  agents, 
Uhler  &  English.  These  blocks  are  the  largest  and  heaviest  ever  used 
on  erection  work.  The  manila  rope  on  this  traveler,  from  ij4  to  2  in. 
in  diameter,  in  single  lengths  of  2,800  ft.  and  less,  aggregates  about  13 
miles  in  length.  This  rope,  made  by  the  Plymouth  Cordage  Company, 
and  furnished  also  by  Uhler  &  English,  is  used  in  four  and  three-sheave 
wooden  blocks  with  capacities  of  22,  17  and  10  tons  each,  which  blocks 
the  same  firm  also  secured  for  this  work  from  the  Boston  &  Lockport 
Block  Company. 
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With  this  equipment  there  has  been  no  difficulty  in  handling  all  of 
the  truss  members,  the  heaviest  of  which  reach  100  tons,  and  very  often 
members  of  both  trusses  are  raised  and  placed  simultaneously. 

An  interesting  feature  of  the  Quebec  Bridge  is  the  eyebars,  used 
for  tension  members.  These  were  rolled  at  the  mills  of  the  Central  Iron 
ft  Steel  Company,  of  Harrisburg,  Pa.,  and  forged  by  the  Phoenix  Iron 
Company,  and,  with  the  exception  of  the  lo-in.  anchorage  bars,  and  a 
few  i2-in.  top  chord  bars  are  of  a  uniform  width  of  15  in.,  from  ij<  to 
2^4  in.  thick,  and  up  to  76  ft.  in  length.  Owing  to  these  heretofore  un- 
heard-of dimensions  in  eyebar  manufacture,  unusual  care  was  required 
in  the  handling  and  shipping  of  these  important  parts  of  the  structure, 
and  the  results  obtained  reflect  great  credit  upon  all  concerned. 

The  erection  of  the  eyebars  necessarily  required  special  attention, 
and  in  order  to  save  both  time  and  liability  to  injury,  a  scheme  was  de- 
\n^ed  by  the  contractors  by  which  all  bars  constituting  a  single  member 


MMraer  of  dHrtac  the  huge  plas  throtach  ejebara  and  aiicbor  arms. 
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were  spaced  properly,  securely  clamped  together  in  this  position,  and 
raised  into  place  in  a  bunch.  The  raising  of  the  two  top  chord  panels  of 
28  eyebars  each  of  a  total  weight  of  160  tons,  and  placing  them  in  posi- 
tion, at  a  considerable  angle  with  the  horizontal,  300  ft.  above  the  river 
was  quite  a  feat.  The  falls  attached  to  the  far  ends  of  these  bars  were 
those  of  steel  wire  rope  previously  mentioned,  in  the  special  3,800-lb. 
blocks.  The  ones  at  the  near  ends  were  the  2-in.  and  i^-in.  manila 
falls. 

Although  the  thorough  work  in  the  drafting  rooms  of  the  Phoenix 
Bridge  Company,  at  Phoenixville,  Pa.,  where  the  whole  structure  was  de- 
tailed, cut  down  the  number  of  field  rivets  to  a  minimum,  there  still  re- 
mained 550,000  to  be  driven  from  %  in.  to  i  in.  in  diameter  and  many 
through  plates  aggregating  over  7  in.  in  thickness,  and  in  spaces  exceed- 
ingly cramped  and  narrow.  To  make  this  possible  The  Chicago  Pneu- 
matic Tool  Co.,  whose  tools  are  used  quite  extensively  in  this  work, 
designed  special,  short,  automatic  hammers.  The  particular  work  for 
which  these  hammers  were  designed  was  the  driving  of  i-in.  rivets  on 
the  inside  ribs  at  bottom  chord  splices,  which  it  would  have  been  im- 
possible to  do  with  the  ordinary  pneumatic  hammer. 

All  main  connections  on  the  anchor  and  cantilever  arms  of  the 
Quebec  Bridge  are  made  with  pins,  from  9  in.  to  24  in.  in  diameter,  and 
up  to  10  ft.  in  length.  The  driving  of  all  these  pins  has  been  a  matter  of 
great  interest,  and  has  been  accomplished  by  the  swinging  of  a  4,000- 
Ib.  ram  from  the  top  of  the  traveler,  and  operating  it  with  a  gang  of  from 
six  to  eight  men,  in  the  usual  manner,  on  a  working  platform  suspended 
under  it. 

The  most  difficult  part  of  the  erection  work  has  been  the  handling  of 
the  sections  of  the  main  posts,  especially  those  which,  when  in  position, 
reached  very  nearly  to  the  traveler  clearance  line  on  top. 

The  highest  points  on  the  bridge  are  the  peaks  of  the  main  posts, 
reaching  from  the  tops  of  the  big  masonry  piers  to  a  height  of  400  ft 
above  the  water. 

The  absence  of  smoke,  noise  and  confusion  is  especially  noticeable  to 
a  visitor  at  the  bridge  site,  due  chiefly  to  the  admirable  electric  instal- 
lation for  handling  all  lifts. 

As  at  the  stflrage  yard,  previously  described,  a  2,400-volt  alternating 
current  is  delivered  by  the  Canadian  Electric  Light  Company  to  two 
sets  of  motor-generators,  made  by  the  Allis-Chalmers-Bullock  Company, 
of  Montreal,  in  a  sub-station  on  the  approach  span,  and  sent  from  them 
a  550-volt  direct  current,  to  the  engines  on  the  traveler,  and  all  other 
motors  on  the  work.     The  high  tension  current,  as  before  mentioned, 
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comes  from  the  Chaudiere  Falls,  where  two  General  Electric  and  one 
Allis-Chalmers-Bullock  turbo-generators  are  installed  in  a  plant  taking 
its  power  from  one  of  the  most  beautiful  waterfalls  in  America. 

This  being  one  of  the  first  times  electric  power  has  been  used  on 
structural  steel  erection  work  of  any  magnitude,  the  outcome  of  the 
experiment  has  been  watched  with  interest,  and  the  fact  that  no  delays 
or  breakdowns  have  yet  been  experienced  speaks  well  for  this  power 
for  such  use  in  general,  and  for  this  installation  in  particular. 

All  riveting,  drilling  and  reaming  is  done  by  compressed  air,  fur- 
nished by  two  Herron  &  Bury  compressors,  made  by  the  Bury  Com- 
pressor Company,  of  Erie,  Pa.,  and  also  driven  by  General  Electric 
motors.  The  air  is  delivered  through  a  3-in.  main,  at  a  pressure  of  90 
lbs.  to  branches  that  reach  all  parts  of  the  work. 

After  the  completion  of  th-a  south  anchor  arm,  the  timber  falsework, 
before  mentioned,  for  the  tfjnporary  delivery  tracks,  was  no  longer 
necessary  and  it  has  been  almost  entirely  removed  and  transferred  to  the 
north  shore  for  use  there. 

In  order  to  facilitate  si^me  of  the  connections  in  the  cantilever  arm 
trusses,  provision  has  been  made  to  raise  or  lower  each  anchor  arm 
panel  point,  as  necessary,  by  powerful  500-ton  hydraulic  jacks,  made  by 
the  Watson-Stillman  Company,  of  New  York,  and  placed  between  the 
special,  steel  camber  blocks,  which  rest  on  the  grillage  of  "I"  beams  and 
timber  on  the  top  of  each  tower  of  steel  falsework. 

Two  of  these  500- ton  jacks,  placed  under  a  point,  are  sufficient  to 
raise  or  lower  the  weight  over  them  in  every  case. 

The  contractors  for  the  masonry  were  Messrs.  M.  P.  &  J.  T.  Davis 
and  for  the  superstructure  the  Phoenix  Bridge  Co.,  as  noted  above. 

The  summary  of  the  dimensions  and  points  of  interest  are  here 
given. 

Type  of  bridge,  cantilever. 

Total  length  of  bridge  between  abutments,  3,220  ft.  Consists  of 
two  deck  truss  approach  spans,  each  210  ft.  long;  two  anchor  arms,  each 
500  ft.  long;  two  cantilever  arms,  each  562 J/$  ft.  long;  one  suspended 
span,  675  ft.  long,  the  longest  simple  truss  span  ever  built. 

Central  span,  center  to  center  of  main  piers,  1,800  ft.,  the  longest 
in  the  world. 

Type  of  trusses,  pin-connected. 

Width,  center  to  center  of  trusses,  67  ft. 

Depth  of  trusses  varies  from  97  ft.  at  the  portals  to  315  ft.  over 
main  piers. 

Clear  headway  over  high  tide,  150  ft,  for  a  width  of  1,200  ft. 


Investigations  of  Structural  Materials. 

By  Richard  L.  Humphrey, 

Engineer  in  Charge  of  the  Structural  Material  Divisions,  U.  S.  Geological  Survey. 

WITH  the  problems  arising  from  the  growing  scarcity  and  con- 
sequent increase  in  the  price  of  wood,  principally  lumber  used 
in  building  construction,  the  search  for  a  desirable  substitute 
becomes  a  matter  of  prime  importance,  and  justifies  the  work  now  being 
done  by  the  United  States  Geological  Survey  at  its  structural  materials 
testing  laboratories  a,t  St.  Louis. 

The  increased  use  of  concrete  in  many  forms  during  the  past  few 
years,  especially  for  building  purposes,  has  created  a  great  demand  for 
information  regarding  the  structural  value  of  this  material.  For  a  num- 
ber of  years  limited  investigations  designed  to  obtain  this  informaton 
have  been  carried  on  by  a  number  of  investigators  throughout  the 
country,  but  no  serious  attempt  at  co-operation  in  this  work  had  been 
made  until  a  few  years  ago,  when  the  United  States  Geological  Survey, 
recognizing  the  need  of  information  and  co-operation,  procured  a  small 
appropriation  for  making  tests  of  structural  material  and  invited  various 
technical  societies  to  take  part  in  the  work. 

A  committee  called  the  Joint  Committee  on  Concrete  and  Rein- 
forced Concrete  was  invited  to  assist  in  outlining  the  work  at  the  labora- 


Fig.  1— Three  Concrete  Testing  Machines. 


322 


THE   INDUSTRIAL  MAGAZINE 


The  equipment  of  the  laboratories  at  St.  Louis  for  carrying  on 
this  work  is  very  complete.  In  addition  to  all  needed  smaller  apparatus 
there  are  four  testing  machines  of  200,000  pound  capacity  and  one  of 
100,000  pound  capacity,  suitable  for  testing  beams  and  other  structures 
used  in  buildings.  These  machines  will  test  beams  up  to  twenty  feet  in 
length  and  are  equipped  to  make  tests  of  the  different  materials  used  in 
construction  work.  Three  of  these  machines  used  in  the  beam  division 
are  shown  in  Fig.  i. 

In  addition  to  the  above  machines  a  very  large  machine,  having  a 
working  capacity  of  600,000  pounds,  will  in  a  few  weeks  be  installed  at 
the  laboratories  at  St.  Louis.  As  far  as  known  at  this  time  there  is  only 
one  other  machine  in  the  United  States  similar  to  this.  This  machine  will 
make  it  possible  to  test  columns,  beams,  and  in  fact  all  the  different  kinds 
of  construction  material  now  used.  It  will  test  very  large  reinforced 
concrete  girders  up  to  spans  thirty  feet  in  length  and  concrete  columns 
up  to  thirty  feet  in  length. 

The  value  of  such  tests  as  these  is  readily  apparent,  since  their  results 
can  be  applied  directly  to  practical  work.  A  very  serious  objection  to 
the  use  of  results  obtained  in  tests  made  by  private  investigators  is  due 
to  the  fact  that  the  tests  were  applied  only  to  small  specimens  not  nearly 


Fig.  3— Room  in  which  Concrete  Beams  are  stored. 
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the  beam  division,  the  concrete  block  division,  the  permeability,  the  shear 
and  tension  and  the  chemical  division  are  equipped  with  all  apparatus 
necessary  for  conducting  their  tests. 

Although  reinforced  concrete  is  used  to  a  remarkable  extent  at  the 
present  time,  and  both  concrete  and  reinforced  concrete  construction  is 
becoming  more  and  more  popular  every  day,  it  is  evident  to  anyone 
familiar  with  construction  work  that  these  materials  will  be  more  gen- 
erally employed  within  the  next  few  years.  Many  engineers  are  preju- 
diced against  the  use  of  concrete  and  reinforced  concrete,  but  this 
prejudice  is  rapidly  being  removed  by  the  obtainment  and  publication 
of  reliable  data  regarding  this  material.  Without  doubt,  in  a  very  few 
years,  when  most  of  the  principles  underlying  the  use  of  concrete  and 
reinforced  concrete  have  been  fully  established  from  tests  and  investiga- 
tions, there  will  be  little  prejudice  against  the  use  of  concrete;  the 
present  prejudice  evidently  being  due  to  lack  of  information. 


Fig.  6— Testing  Concrete  Block. 
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Pig.  6 -Testing  Firt-proofing  Qualities  of  Concrete,  etc. 


A  branch  of  the  work  that  should  be  of  interest  to  everybody,  espe- 
cially the  small  home-builder,  is  the  investigation  of  cement  building  blocks. 
Many  houses  are  now  built  of  cement  blocks  in  preference  to  wood,  be- 
cause generally  cement  block  construction  is  cheaper  and  better  than 
wood,  since  it  is  fireproof,  more  durable  and  less  expensive  to  maintain. 
The  exterior  surfaces  of  wooden  buildings  must  be  painted,  and  clap- 
boards must  be  added  from  time  to  time;  but  when  the  cement  block 
building  is  finished,  the  surface  is  there  once  for  all;  no  further  treat- 
ment, no  repairs,  no  maintenance  are  necessary. 

All  the  cement  blocks  used  in  these  investigations  are  mixed  in  the 
concrete  block  machines  shown  in  Fig.  4.  The  concrete  is  mixed  in  a 
one-third  cubic  yard  cubical  concrete  mixer  and  deposited  on  the  floor 
of  the  testing  room.  It  is  then  shoveled  into  the  hollow  block  machines 
and  compacted  ver\'  firmly  in  the  forms.  Varying  proportions  of  con- 
crete, sand,  and  stone  are  used  in  order  to  determine  the  relative  value 
and  economy  of  using  different  mixtures.  Some  blocks  are  made  of  wet 
concrete,  others  of  concrete  very  dry.  and  still  others  of  concrete  having 
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The  art  of  fire-proofing  has  been  developed  rapidly  within  the  last 
few  years,  but  there  is  still  much  to  be  done,  especially  in  relation  to  the 
fire-resisting  properties  of  concrete.  In  order  to  obtain  information  to 
meet  these  needs  a  series  of  fire  tests  are  being  carried  on  by  the  Geo- 
logical Survey  at  the  Fire  Underwriters  Laboratory  at  Chicago. 

For  this  purpose  a  hanging  door  having  a  steel  frame  and  a  one- 
foot  wall  of  fire  brick  inside  of  it  is  used.  At  the  center  of  this  frame 
there  is  an  arched  opening  of  about  the  size  of  an  ordinary  door.  For 
the  fire  tests  this  opening  is  built  up  successively  with  different  ma- 
terials, ordinary  building  brick,  fire  brick,  hollow  tile  blocks,  the  dif- 
ferent kinds  of  cement  buildings  blocks,  stone,  concrete  and  terra  cotta. 
When  the  opening  is  filled  with  cement  blocks,  it  has  the  appearance 
shown  in  Fig.  6.  After  the  opening  is  filled,  a  flaming  gas  jet  is  played 
all  over  the  door  for  a  long  time  and  when  the  heated  surface  is  very  hot, 
the  gas  is  turned  oflF  and  the  door  allowed  to  cool.  In  some  tests  the 
cooling  takes  place  slowly,  in  others  a  stream  of  water  is  played  on  the 
door  immediately  after  the  gas  is  turned  off  in  order  to  reproduce  as 
nearly  as  possible  the  actual  conditions  in  a  fire. 

When  these  tests  are  completed,  the  results  will  not  only  show  engi- 
neers and  architects  what  material  is  best  for  fire-proofing  and  how  much 
should  be  used  to  produce  the  best  results,  but  will  also  teach  the  small 
builder,  the  builder  of  a  home,  what  kind  of  a  cement  block  is  best  adapted 
to  make  his  house  fire-proof. 

It  is  the  consensus  of  opinion  among  engineers  that  a  reasonably 
fire-proof  building  can  be.  constructed,  and  it  is  hoped  that  the  art  of  fire- 
proofing  will  be  so  developed  in  the  next  few  years  that  the  public  will 
also  be  convinced  that  this  is  true.  It  is  also  desirable  that  the  public 
should  be  thoroughly  informed  as  to  fire  resistinsf  qualities  of  the  various 
classes  of  buildinef  materials  and  it  is  expected  that  the  work  beinsr  done 
by  the  United  States  Geological  Survey  will  furnish  reliable  informa- 
tion not  only  on  this  subject,  but  also  in  regard  to  the  strength  and  other 
properties  of  these  materials. 
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Warehouse  from  the  Chicago  River. 


of  the  building  each  passing  near  to,  or  under  one  of  the  stairway  open- 
ings. Spurs  and  switches  branch  from  the  main  lines  to  the  storage 
yard,  and  mixer  bins.  The  equipment  consists  of  flat  and  dump  cars, 
turntables  and  turnouts  of  standard  narrow  guage  type. 

As  there  was  such  an  enormous  amount  of  form  lumber  to  be 
worked  up,  and  so  much  steel  reinforcement  to  be  handled,  the  builders 
thought  it  best  to  establish  their  own  mills.  Therefore  a  complete  saw- 
mill was  set  up  on  the  strip  of  land  to  the  north  of  the  building  site. 
It  was  fully  equipped  with  a  planing  mill,  benches,  staging,  saws,  both 
band  and  circular,  and  boring  mills. 

The  girder  and  column  forms  are  all  assembled  here,  and  then  trans- 
ported directly  to  their  places  by  the  derrick  system.  A  steel  mill  is 
similarly  equipped  and  with  its  storage  yard  occupies  the  remainder  of 
the  vacant  ground. 

Seventy-five  hundred  tons  of  reinforcement  was  used.  That  for 
the  girder  and  floor  beams  is  of  the  Ransome  twist  bar  type,  furnished 
by  the  United  States  Steel  Corporation.  It  was  ordered  in  exact  sizes 
and  lengths  and  all  bars  of  corresponding  dimensions  came  in  bundles 
weighing  about  200  lbs.  each.   They  are  formed  to  shape  by  an  ordinary 
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Derrick  No*  3 


Derrick  Xo.  4 
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bending  machine.  The  bars  for  each  girder  are  assembled  in  the  mill 
and  so  secured  together  that  they  can  be  readily  handled  on  the  railway 
and  lifted  into  place  by  the  derricks.  The  reinforcement  for  the  columns 
is  handled  in  the  same  way.  This  last  consists  of  vertical  bars  securely 
bound  together  by  spirally  wound  steel  rods,  each  very  cose  together. 
This  results  in  a  column  with  a  high  resistance  to  bursting. 

The  steel  and  wood  mills  are  both  served  by  a  spur  of  the  C,  M.  and 
St  P.  Ry.,  which  passes  behind  them.  The  steel  is  stored  in  racks  in 
the  yard,  while  the  lumber,  cut  to  length  and  sized,  is  piled  behind  the 
saw-mill. 

The  raw  materials,  such  as  sand  and  gravel,  are  handled  in  two  sets 
of  bins  and  mixing  plants  which  widely  differ.  That  one  near  the 
south  end  is  known  as  Bin  No.  i,  while  the  other,  up  near  the  north  wall, 
is  No.  2.  The  cars  containing  sand  and  gravel  are  switched  onto  the 
side  track  and  dumped  into  hoppers  underneath  the  rails.  These  are 
large  enough  to  accommodate  two  carloads  at  once  and  they  discharge 
through  twelve  openings  onto  an  i8-in.  belt  conveyor,  which  carries  the 


Mixing  Plant  at  Bin  No.  2. 
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Derrick  bucket  showing  gate  and  rectangular  discharge  bucket. 


The  plant  at  bin  No.  2  differs  quite  materially  from  that  at  No.  i. 
The  mixer  is  of  the  Smith  type  and  is  located  on  the  basement  floor,  with 
the  sand  and  gravel  hoppers  above  it  A  belt  conveyor  carries  the  gravel 
from  bin  No.  2  up  to  the  chutes.  The  raw  materials  are  mixed  upon  a 
platform  and  dumped  directly  into  the  machine.  This  mixing  platform 
is  elevated  and  the  cement  is  carried  to  it  by  cars  on  the  railway.     As 
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The  Montgomery,  Ward  and  G).  has  made  arrangements  to  take  over 
the  large  amount  of  form  lumber  and  expect  to  work  it  up  into  packing 
cases.  The  work  was  done  under  the  supervision  of  Mr.  E.  S.  Belden, 
Superintendent  for  Geo.  A.  Fuller  Co.  The  architects  for  the  building 
were  Messrs.  R.  E.  Schmidt,  Garden  and  Martin. 
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A-Prmme  for  Cableway.    175,000  Yd.  Fill  made  by  Williams  Broft.  &  Morse  Compaay,  New  York. 
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The  following  is  the  actual  cost  of  the  aerial  cableway : 

I, GOG  feet  2]/^"  Roebling  galvanized  bridge  cable $600.00 

Eyebolts,  2J/2",  and  clevises,  for  both  ends 108.30 

Two  turnbuckles,  at  north  end,  3" 120.00 

Two  chains,  at  north  end,  10"  long,  2^"  iron 62.40 

Four  cast  washers,  8"  dia.,  2"  thick 2^46 

Timber  for  A-frame  (all  other  timber  was  obtained  on  ground) 

upper  42  feet,  14'  timber,  8"  x  8",  all  bracing  and  cross  ties, 

3,200  feet  at  $34.00  per  M  (delivered) 108.80 

Lower  50  feet,  round  timber,  56'  long,  bought  in  tree 32.00 

Cost  of  team  work  for  hauling  round  timber,  and  pulling  timber 

to  place  for  erecting 65.00 

Carpenter  labor  on  A-frame  and  end  bents  on  bank 23140 

Time  of  superintendent,  getting  material  and  overseeing  work 

in  general  60.00 

Common  labor,  digging  trenches  for  anchors,  putting  up  cableway,   1 1 2.00 
Nails  and  iron  in  A-frame  and  bents 29.40 

Total  cost  of  cableway $i»53i76 


Aerial  Cableway  constructed  by  Williams  Bros.  &  Morse  Co.  between  SUtions  871  and  381,  l^H.  &  P.  Ry. 
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Conservative  estimate  made  by  Mr.  A.  E.  Williams  of  the  Williams 
Bros,  and  Morse  Company  on  the  probable  cost  of  a  timber  trestle  for 
this  opening,  figuring  on  square  8"  x  8^  timber  cut  from  native  timber. 
98,000  feet  (including  all  uprights,  planks  for  X-bracing,  string- 
ers, etc.)  at  $26.00  M $2,548.00 

Labor  for  putting  up  trestle  $6.00  per  M 588.00 

Spikes 98.00 

Iron  drift  bolts 40.00 

Total  cost  of  trestle $3,274.00 

Saving  effected  by  using  cableway,  estimated  minimum  cost  of 

trestle  3,274.00 

Actual  cost  of  cableway 1,531.76 

Difference  in  favor  of  cableway $1,742.24 


I 


New  York's  New  RaUway  Terminals. 

By  Warwick  S.  Carpenter. 

Two  notable  achievements  of  railway  engineering  are  now  rapidly 
nearing  completion  in  New  York  City.  They  are  are  Pennsylvania 
Railroad's  stupendous  terminal  and  the  new  Grand  Central  Station 
of  the  New  York  Central  Railroad.  In  both  cases  most  of  the  prelim- 
inary work  has  already  been  done,  and  the  companies  are  taking  up  the 
final  stage  of  erecting  the  buildings. 

At  the  Pennsylvania  terminal  all  of  the  excavation  between  Seventh 
and  Eighth  Avenues  has  been  completed  down  to  grade  and  the  steel 
work  is  being  put  in.  Under  Thirty  First  Street  and  Eighth  Avenue  the 
steel  structure  has  been  erected  and  traffic  is  now  running  over  it.  The 
rock  has  not  yet  been  taken  out  under  Seventh  Avenue  and  before  this 
is  done  the  street  is  to  be  shifted  to  the  west,  temporarily,  until  the  ex- 
cavation has  been  completed  and  the  steel  work  put  up,  when  the  avenue 
will  be  shifted  back.  It  will  be  upon  its  permanent  steel  foundation  in 
about  two  months.  In  this  section  from  Seventh  to  Eighth  Avenues  the 
sub-grade  work,  pipes,  tunnels,  tubes,  etc.,  are  proceeding  rapidly.  From 
Eighth  to  Tenth  Avenues,  the  rock  is  being  rapidly  taken  out  and  some 
of  the  sub-grade  work  has  been  commenced. 

The  North  River  tubes  were  finished  several  months  ago,  but  it  yet 
remains  to  put  in  their  concrete  lining.  In  the  East  River  four  tubes 
are  going  from  each  side  and  more  than  half  the  distance  is  covered. 
Nearly  all  of  the  excavation  in  the  crosstown  tunnels  is  done  and  the 
concrete  lining  is  progressing  rapidly.  A  noteworthy  feature  of  these 
crosstown  tunnels  is  that  there  has  been  practically  no  disturbance  to  the 
neighborhood.  The  Bergen  Hill  section  of  the  tunnel  in  Jersey  is  being 
pushed  in  both  directions  through  solid  rock.  The  section  of  tunnels  in 
Long  Island  City  between  tlie  river  and  East  Avenue,  a  distance  of  about 
two  thousand  feet,  has  been  covered  and  concrete  lining  is  now  going  on. 
The  approaches  east  of  East  Avenue  were  begun  recently  and  are  prog- 
ressing rapidly. 

It  is  believed  that  at  least  two  years  will  be  required  to  finish  the 
terminal  structure  and  that  it  will  be  ready  for  use  quite  as  soon  as  some 
other  parts  of  the  tunnel  system.  Excavating  has  been  going  on  for  three 
years  and  the  work  is  now  entering  upon  its  final  stage.  When  it  is 
completed  the  floor  space  will  accommodate  300,000  persons  standing 
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First  I/>comolive  used  on  the  Pennsylvania  Ry. 

of  electric  locomotives,  in  order  to  determine  which  will  be  the  best 
adapted  for  tunnel  work.  The  experiments  are  being  conducted  on  the 
Pennsylvania's  West  Jersey  and  Seashore  Division  and  on  the  Long 
Island  Railroad. 

The  locomotives,  which  were  built  by  Westinghouse,  are  direct 
current,  one  being  equipped  with  four  350  horse-power  geared  motors  and 
the  other  with  four  gearless  motors.  The  locomotive  with  gearless  motors 
has  one  of  its  trucks  equipped  with  two  300  horse-power  motors  sup- 
ported by  springs  from  the  main  journal  and  wholly  independent  of  the 
truck  frame,  while  the  other  truck  has  two  320  horse-power  motors 
rigidly  fastened  to  the  frame.  The  advantages  of  these  two  methods  of 
suspension  will  therefore  be  determined  under  identical  conditions  of 
service.  The  two  locomotives  are  almost  alike  in  appearance,  resembling 
somewhat  a  short  two  truck  passenger  car  with  few  windows  and  very 
large  wheels.     On  account  of  their  short  wheel  base  the  trucks  have  a 


Pacific  Type  l,ocoraotive  of  the  Pennsylvania  Ry. 
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First  Kicctric  l.ocorootive,  PennsylvanU  Ry. 

tm<K-nr\  to  lilt  in  operation  and  thereby  shift  a  portion  of  the  effective 
I<ad  from  one  pair  of  wheels  to  the  other.  By  an  injjenious  automatic 
>Hitchinjj  device  the  jxjwer  delivered  by  the  iTK>lor  on  the  heavily  loaded 
axle  is  increase<i  and  the  power  delivered  on  the  lifjhtly  loaded  axle 
di:Tiini^he<i  in  projwrtion  to  the  difference  in  axle  loads.  The  puHing 
j«i\*cr  of  the  locomotive  is  in  this  way  increased  twenty-five  per  cent. 

The  ltK:t»molive  control  mechanism  is  in  duplicate,  and  placed  in 
•iiac**nally  opf>osite  comers  of  the  cab.  so  that  tlie  motorman  can  operate 
a  liKromoiive.  or  proup  of  locomotives,  from  either  end  of  the  cab,  in 
nthcr  direction.  By  means  of  a  special  grouping  of  switches  it  is  pos- 
*.blc  t<»  olitain  a  a>nstant  flow  of  current  without  a  break,  when  chanjjing 
tn»m  series  to  series  parallel,  and  from  series  parallel  to  full-multiple. 
The  preliminary  tests  made  with  the  locomotive  proved  that,  by  means 
of  this  system  of  ^ouping  switches,  the  acceleration  of  the  locomotive 
ctiuld  be  made  practically  uniform.  Both  ends  of  the  cab  are  provided 
»!th  ^elects,  so  that  when  two  or  more  loconu»tives  are  coupled  together 
c  nnccti*  ns  can  be  made  by  means  of  these  sockets,  and  the  group  of 
■  .  .rr-  lives  can  be  simultaneously  operated  an<l  controlled  by  one  motor- 


Sleel  Car  bailt  at  Uie  Altoooa  Shops  of  the  PenDtyU-anUi  Ry. 
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Erecting  Steel  Work  to  which  Seventh  Avenue  will  be  temporarilv  diverted  while  the  rock  under  it 
is  being  excavated.    Pennsylvania  Ry.  Terminal. 

man  from  one  locomotive.  The  locomotives  are  equipped  with  hand, 
'  straight  air,  automatic,  and  high  speed  brakes. 

The  two  electric  locomotives,  and  the  mammouth  Pacific  type  of 
locomotive  of  the  American  Lxxromotive  Works,  represent  the  highest 
state  of  the  art  to-day,  and  are  in  interesting  contrast  to  the  first  engine 
run  on  the  Pennsylvania  Railroad,  which  is  shown  in  the  illustration. 
The  new  steel  cars  turned  out  by  the  Altoona  shops  are  equally  up  to 
date,  and  as  far  ahead  of  the  old  stage  coach  style  of  car  as  are  the 
electric  locomotives  in  advance  of  the  early  engines. 

The  improvements  to  the  New  York  Central  terminal  which  have 
been  going  on  for  over  three  years  are  five-fold.  To  the  general  public 
perhaps  the  most  important  of  these  is  the  electrification  of  all  of  the 
lines  leading  into  the  station  for  a  distance  of  from  seven  to  thirteen  miles. 

Of  almost  equal  interest  to  the  public  has  been  the  laying  of  addi- 
tional tracks  throughout  the  electrical  zone.  These  two  improvements, 
in  addition  to  doing  away  with  the  smoke  nuisance,  quadruple  the  capacity 
of  the  lines  leading  into  the  station. 

To  accommodate  the  increased  traffic  it  was  necessary  to  plan  for 
a  very  material  enlargement  of  the  yard.  A  large  part  of  this  has  al- 
ready been  accomplished  and  the  company  is  now  ready  to  go  ahead 
with  the  construction  of  the  building  itself. 
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A  Yard  Improvement  Kxcava.ioii  I«ookiug  Souih  from  48th  St.    New  York  Central  Terminal. 

and  this  alone  requires  no  small  amount  of  care  and  foresight  on  the 
part  of  the  engineers  who  are  conducting  the  work. 

The  new  station  will  cover  an  area  half  as  large  again  as  the  present 
site.  To  all  intents  and  purposes,  however,  there  will  be  three  stations, 
two  of  them  underground.  The  street  level  will  contain  the  main  ticket 
office,  a  large  span  for  unchecked  baggage,  and  other  departments.  The 
express  level  will  be  the  first  below  the  surface  and  below  that  the 
suburban  level.  A  unique  feature  of  the  latter  is  the  loop  for  switching 
incoming  trains  to  an  outbound  track  after  they  have  discharged  their 
passengers.  This  plan  is  unique  and  will  very  greatly  facilitate  the 
handling  of  traffic.  Another  important  feature  will  be  the  connection 
with  the  city  subway  on  this  level,  which  will  enable  a  person  entering 
the  subway  downtown  to  go  all  the  way  to  his  destination  at  White 
Plains  or  other  suburban  stjftions  without  entering  the  open  air. 
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The  Latest  Development  in  Locomo- 
tive Cranes. 

By  Frank  C.  Perkins. 

THE  locoQiotive  crane  is  operated  in  some  cases  electrically,  and  in 
other  instances  by  steam  power,  both  forms  being  utilized  to  ad- 
vantage under  proper  conditions. 

In  Europe  as  well  as  in  America  the  locomotive  crane  has  been  de- 
veloped very  highly  as  to  efficiency  in  operation  and  ease  of  control  and  is 
one-df  the  greatest  labor  savers  of  modern  times. 

The  English  crane  shown  in  illustration  Fig.  i,  is  constructed  to  lift 
a  maximum  load  of  30  tons  at  a  fixed  radius  of  27  feet.  It  is  fixed  with 
turning  and  traveling  motions,  worked  by  a  motor  with  mechanical 
change  gear  for  working  either  motion  at  pleasure.  The  crane  travels 
upon  eight  steel  wheels,  16  ft.  gauge,  carried  by  a  wrought  steel  carriage. 
The  crane  is  arranged  to  turn  upon  a  live  ring  of  rollers,  placed  between 
two  wrought  steel  roller  paths.  The  crane  framing  and  jib  are  also  of 
wrought  steel,  a  wrought  steel  box  being  provided  with  the  necessary 
counterweight  at  the  tail. 

The  load  is  lifted  by  a  four  part  extra  flexible  steel  wire  rope,  wind- 
ing one  part  on  to  a  grooved  barrel.    The  speeds  of  lift  are  as  follows : 

Ten  feet  per  minute  with  30  tons  and  20  feet  per  minute  on  the 
quick  gear  with  10  tons. 

The  speed  of  travel  is  50  feet  per  minute,  and  the  speed  of  turning 
100  feet  per  minute  at  the  jib  head. 

Automatic,  mechanical  and  electric  brakes  are  fitted  to  the  load 
gear,  so  as  to  make  this  motion  absolutely  safe. 

The  crane  has  been  used  to  unload  all  the  heavy  material  required  at 
the  Station  from  barges  into  trucks,  and  was  tested  with  a  load  of  40 
tons  before  being  taken  over. 

The  working  current  is  three  phase,  220  volts,  and  25  periods. 

The  lifting  motor  is  40  B.  H.  P.  and  the  turning  and  traveling  motor 
15  B.  H.  P.  The  controllers  are  of  the  metallic  tramway  type,  working 
in  conjunction  with  auto-transformers  for  varying  the  speed  of  the 
motors. 

A  corrugated  iron  house  covers  in  the  gearing  and  motors,  the  neces- 
sary doors  and  windows  being  provided  for  the  convenience  of  the 
driver. 
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The  accompanying  illustrations,  Figs.  2,  3  and  4,  show  American 
locomotive  cranes  utilized  in  various  work,  such  as  hauling  of  stone,  the 
moving  of  large  castings,  railway  trucks  or  machinery,  and  the  handling 
of  coal  with  heavy  grab-buckets  of  large  capacity ;  while  the  accompany- 
ing illustration,  Fig.  5,  shows  the  operating  cab  and  controlling  devices 
and  levers  of  a  German  locomotive  crane,  the  general  construction  of 
which  is  shown  in  the  accompanying  illustration,  Fig.  6.  The 
latter  type  of  locomotive  crane  is  largely  utilized   in   railway   service 


Fig.  2— Handling  stone  with  Browning  I^ocomotive  Crane  in  the  yards  of  Cleveland  Stone  Co. 

for  loading  and  unloading  rails,  large  girders  and  bridge  construction 
on  the  German  and  other  European  railways.  This  locomotive  crane  was 
constructed  at  the  locomotive  works  of  A.  Borsig,  at  Berlin-Tegel.  It 
includes  a  4  coupled  tank  locomotive  with  two  trailing  wheels,  the  crane 
being  mounted  over  the  cab  and  operating  in  a  complete  circle  with  a 
radius  exceeding  the  leno:th  of  the  entire  locomotive. 

This  crane  is  operated  by  the  steam  from  the  locomotive  boiler  and 
the  whole  equipment  is  under  the  control  of  the  engineer  in  the  cab. 
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Locomotive  cranes  are  sometimes  operated  by  compressed  air,  more 
frequently  by  steam  or  electricity.  The  latter  being  largely  used  on  tracks 
on  wharves  as  well  as  in  the  yards  of  manufacturing  plants,  while  the* 
steam  driven  locomotive  cranes  are  more  extensively  employed  for  rail- 
way service  in  erecting  bridges,  construction  of  railroads,  loading  and 
unloading  cars,  and  for  wrecking  service. 

The  electric  locomotive  crane  is  particularly  desirable  on  account  of 
the  simplicity  and  efficiency  of  the  electric  motor,  the  automatic  opera- 
tion of  the  solenoid  brakes,  as  well  as  the  reduction  of  liability  to  accident 
and  the  labor  saving  in  control  and  operations  by  the  attendant. 


Fig.  3— Blectrically  driven  crane  handling  large  castings. 
*    Brown  Hoisting  Machinery  Co.,  Cleveland. 

Alternating  current  motors  of  the  three  phase  type  are  now  being 
utilized  extensively  for  the  operation  of  locomotive  cranes  on  account  of 
their  recent  development  with  large  starting  torque  obtainable  as  with 
the  direct  current  motor  of  the  series  type.  The  alternating  current  motor 
is  free  from  commutator  troubles,  which  is  largely  in  its  favor  as  a 
hoisting  motor,  while  it  is  now  protected  so  as  to  withstand  a  large 
percentage  of  overload. 

For  coaling  purposes  the  locomotive  crane  is  particularly  valuable 
as  well  as  for  handling  ashes,  as  the  coal  is  transferred  directly  into  the 
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engine  tender,  in  coaling  locomotives  by  means  of  a  clam  shell  bucket  and 
thus  several  handlings  of  the  coal  is  avoided.  For  removing  ashes  from 
gondola  cars  the  clam  shell  bucket  operated  by  the  locomotive  crane 
is  able  to  remove  all  but  about  lo  per  cent  of  this  material  from  the  car 
n^ithout  hand  labor.    The  operator  in  the  crane  opening  and  closing  the 
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bucket  at  will,  as  well  as  controlling  the  motions  of  traveling,  hoisting 
and  blowing  with  accuracy  and  dispatch. 

These  locomotive  cranes  are  also  employed  for  unloading  cars  of 
coal  and  placing  the  same  in  storage  bins,  the  buckets  holding  more  than 
50  cu.  ft  and  handling  from  a  ton  to  a  ton  and  a  half  at  each  trip,  with 
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an  average  of  more  than  50  trips  per  hour.  In  this  work  one  man  is 
required  to  guide  the  bucket  to  the  car  and  one  operator  for  the  crane 
and  it  is  claimed  that  the  cost  of  operation  does  not  exceed  about  one 
and  a  half  cents  per  ton,  handling  500  tons  per  day,  this  amount  including 
cost  of  maintenance,  oil,  fuel  and  labor. 


Fijf.  6— Knd  view  of  German  crane. 

The  locomotive  crane  is  also  employed  to  advantage  in  iron  and 
steel  plants  for  handlinj^  larpje  castings,  moving  of  ladles,  ore  cars,  and 
handling  other  material  utilized  in  iron  and  steel  making. 
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more  pessimistic  than  the  state  of  business 
justified.  It  is  evidence,  also,  that  the  inter- 
ests which  are  directly  in  the  storm  center 
have  prepared  for  worse  weather  than  they 
have  been  called  upon  to  face.  When  stock 
exchange  houses*  are  able  to  go  through  the 
ordeal  of  the  last  fortnight  without  flinching, 
what  reason  can  there  be  for  doubting  the 
security  and  stability  of  productive  industries 
and  commercial  concerns  much  farther  from 
the  seat  of  trouble? 

The  way  Wall  street  has  stood  the  strain  of 
extreme  depression  in  stocks  has  surprised  the 
country.  It  reflects  the  general  stability  of 
business  and  the  financial  strength  of  the  rich- 
est nation  in  the  world. 


One  hundred  and  fifty  million  acres  is  the 
approximate  area  of  the  waste  lands  in  the 
United  States  which  are  possible  of  reclama- 
tion and  of  being  brought  into 
Creating  Land  ^  state  of  extraordinary  fertil- 
by  Drainage,  ^^y  and  productiveness.  They 
aflFord  about  equal  opportunity 
for  the  two  classes  of  improvement,  irrigation 
and  drainage. 

If  anything,  drainage  should  be  the  more 
popular  and  the  more  beneficent,  for  the  rea- 
sons, first,  that  the  swamp  areas  are  gen- 
erally in  the  midst  of  a  more  or  less  populous 
territory,  with  transportation  facilities  already 
developed;  and,  second,  that  the  engineering 
problems  involved  are  comparatively  simple 
and  the  cost  of  reclamation  is  much  lower  than 
by  irrigation. 

The  average  cost  of  irrigation  reclamation 
thus  far  undertaken  by  the  government 
amounts  to  about  $30  an  acre.  The  cost  of 
drainage  reclamation  will  not  exceed,  accord- 
ing to  official  estimates  for  most  of  the  proj- 
ects, $5  or  $6  an  acre;  such  reclaimed  lands 
will  compare  favorably  with  the  best  culti- 
vated lands  in  the  east,  and  should  eventually 
reach  a  value  ranging  from  $50  to  $200  an 
acre,  based  upon  the  present  value  of  lands 
which  have  already  been  drained  and  farmed. 
— World  of  Today. 


Poor's  Manual  for  1907,  just  issued,  is  in- 
structive on  the  point  of  the  reasonableness  of 
average  American   railway  rates.     The  com- 
pleted mileage  at  the  beginning 
Railway  q£  ^^^  ^^^  222,635  miles,  an 

Mileage  and     jn^rease  of  5,294  miles  over  the 
Earnings.  t,, 

^  previous  year.  The  average  re- 


ceipts a  passenger  carried  was  2.01 1  cents  a 
mile,  against  2.028  the  year  before — ^an  ap- 
preciable decrease.  The  average  freight  reve- 
nue a  ton  a  mile  was  766-1000  of  a  cent,  as 
against  784-1000  in  1905.  The  average  interest 
rate  on  railway  bonds  in  1906  was  3.99  per 
cent.,  and  the  average  dividend  on  all  stock 
was  3.63  per  cent.  These  returns  are  smaller 
than  are  expected  on  capital  invested  in  most 
kinds  of  business.  The  total  liabilities  of  all 
railways  in  the  United  States  were  $17,534,381,- 
633,  of  which  $7,851,107,778  was  bonds  and 
$7,106408,976  was  stock.  There  were  other 
bond  obligations  and  accrued  liabilities  of  var- 
ious kinds  exceeding  $1,500,000,000.  Gross 
earnings  were  $2,346,640,286;  net,  $790,187,712. 
The  passenger  .  earnings  were  $1,231,377; 
freight,  $1,659,925,643 ;  other,  $165,483,306.  The 
operating  expenses  were  $1,556452,574.  The 
number  of  passengers  carried  was  815,774,118, 
and  the  passenger  mileage  was  25,842462,029, 
and  the  freight  mileage  216,653,795,696. — Balti- 
more Sun, 


The  more  the  country  considers  the  full 
import  of  the  President's  declaration  (in  his 
Plymouth  speech)  that  there  shall  be  no  re- 
treat, while  he  is  in  office, 
No  Corpora-  from  the  position  taken  by 
tion  Suicide,  the  United  States  government 
in  regard  to  the  prosecution 
of  law-breaking  corporations,  the  less  cause 
will  be  discovered  for  business  uneasiness, 
even  in  Wall  street. 

Secretary  Taft's  speech  at  Columbus,  O., 
shows  that  the  most  promising  candidate  for 
the  Presidency  js  determined  to  carry  on  the 
same  policy,  in  respect  to  the  punishment  of 
lawlessness,  which  has  marked  the  course  of 
the  government  for  the  last  few  years.  Ob- 
viously, the  grreatest  financial,  commercial  and 
industrial  interests  of  the  country  will  have 
to  shape  their  course  accordingly.  They 
must  meet  the  conditions  which  they  cannot 
change. 

The  oflFending  corporations  will  do  it.  They 
are  not  going  to  commit  suicide.  That  is  not 
their  business.  It  isn't  their  nature.  When 
they  realize  that  all  of  the  laws  of  the  nation 
must  be  obeyed  all  of  the  time,  in  good  faith, 
they  will  adjust  their  affairs  to  meet  the  neces- 
sities of  the  times.  And  they  will  not  find  it 
difficult  to  do  this  without  overstepping  the 
limits  fixed  by  the  statutes. 

No  party,  no  man,  could  long  flourish  in 
public  life  by  denying  plain  justice  to  corpora- 
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the  government  is  willing  to  pay  a  big  price 
for  the  use  of  a  patent  which  solves  this 
problem. 

The  postoffice  authorities  are  also  looking 
out-for  a  good  substitute  for  jute  twine.  In 
every  postoffice  in  the  country  letters  are 
wrapped  up  and  tied  with  twine  on  being 
made  ready  for  delivery.  The  government 
has  to  pay  out  hundreds  of  thousands  of 
dollars  a  year  for  this  cord. 

All  kinds  of  substitutes  have  been  offered, 
but  none  have  proved  entirely  satisfactory. 
A  great  many  inventors  have  made  devices 
for  bundling  up  the  letters,  but  they  have 
all  failed  before  the  test  of  quickly  untying 
them. 

A  good  fastener  which  can  be  disposed  of 
instantly,  and  at  a  cost  less  than  twine,  will 
be  worth  a  million  to  the  inventor.  What- 
ever this  device  may  be,  it  will  have  to  be  of 
stuff  that  can  be  severed  as  quickly  as  a 
snap  of  the  scissors  on  twine,  for  time  in 
the  handling  of  mail  counts. 

Less  haste  would  obviate  much  of  this 
waste,  the  strenuous  life  of  the  American 
people  lead  to  the  loss  of  thousands  of  lives 
and  millions  of  dollars. 

The  saying  "the  times  and  the  people  de- 
mand rapid  service"  is  common  but  wrong 
applied,  for  there  are  a  few  fool  men  who 
think  they  should  be  in  a  certain  place  be- 
fore they  decided  to  start.  It  is  to  be  re- 
gretted these  were  ever  born  or  were  not 
killed  in  some  of  the  wrecks  that  their  haste 
demands  on  the  railroads  has  caused.  Truly 
we  do  not  want  the  means  of  our  grand- 
fathers or  the  improvements  of  a  quarter  of 
a  century  ago,  but  we  want  and  must  have 
safety.  If  town  and  city  councils  will  cut 
the  railroads  to  a  speed  of  15  or  20  miles  an 
hour  past  the  station  there  would  be  little 
need  of  damaging  mail  bags  and  the  apparatus 
needed  to  handle  them. 


-  With  reference  to  the  cost  of  the  produc- 
tion of  grain  alcohol,  the  following  points 
were  brought  out  before  the  committee  of 
Congress,  the  data  being  ob- 
Cost  of  tained    from    the   books    of   a 

Alcohol.  large     distillery      in      Peoria, 

111:— 
The  average  price  paid  for  corn  for  ten 
years  was  42.36  cents  per  bushel;  the  average 
amount  of  alcohol  from  a  bushel  of  corn  was 
4.76  proof  gallons  (50  per  cent.)  ;  the  average 
cost  of  a  proof  gallon  was  10.78  cents.    The 


cost  for  corn  for  one  proof  gallon  was  8.89 
cents;  subtracting  this  8.89  from  the  total 
cost,  10.78,  there  is  left  1.89  cents  as  the  cost 
of  making  one  proof  gallon  of  alcohol.  At 
this  rate  it  would  cost  3.4  cents  per  gallon  to 
make  90  per  cent,  alcohol,  or  a  total  cost  of 
19.4  cents  per  gallon,  including  the  com. 
Lately  the  methods  for  producing  alcohol 
have  been  improved  so  that  about  5  proof 
gallons  can  be  made  from  one  bushel  of  com, 
or  the  total  cost  of  a  gallon  of  90  per  cent 
alcohol  is  18.4  cents. 

With  reference  to  the  amount  of  alcohol 
that  may  be  produced  from  corn  and  potatoes. 
Secretary  Wilson,  of  the  Department  of  Agri- 
culture, said  that  one  acre  will  produce  (av* 
erage)  50  bushels  of  corn,  from  which  there 
can  be  made  882  pounds  of  absolute  alcohol, 
or  about  130  gallons,  which  corresponds  to 
about  140  gallons  of  95  per  cent,  alcohol.  One 
acre  will  produce  18,000  pounds  of  potatoes, 
from  which  1620  pounds  of  absolute  alcohol, 
or  255  gallons  of  95  per  cent,  alcohol,  can  be 
made. 

Before  the  same  committee  a  representative 
of  farmers'  organizations  said  that  with  com 
at  30  cents  a  bushel,  yielding  2.5  gallons  of 
95  per  cent,  alcohol,  the  total  cost  of  making 
one  gallon  would  be  about  12  cents  a  gallon, 
and  could  be  sold  for  20  cents  a  gallon. 

An  enormous  amount  of  starchy  material 
goes  to  waste  annually  in  the  stalks  of  the 
corn,  i.  e.,  in  the  plant  itself,  which  in  most 
cases  is  not  removed  from  the  land.  With 
commercially  practical  methods  for  recover- 
ing and  utilizing  this  waste,  the  production 
of  alcohol  per  acre  of  corn  can  be  greatly  in- 
creased. The  Department  of  Agriculture  has 
been  making  experiments,  using  corn  cobs 
and  stalks  for  making  alcohol;  it  is  believed 
that  this  will  develop  into  an  industry  of  con- 
siderable commercial  importance.  These  ma- 
terials have  heretofore  been  allowed  to  go  to 
waste.  Experiments  made  at  Hoopeston,  III, 
in  the  corn  district  of  that  State,  have  shown 
that  sufficient  alcohol  can  be  recovered  from 
these  raw  materials  to  justify  the  erection  of 
a  distilling  plant.  According  to  reports, 
eleven  gallons  of  alcohol  have  been  obtained 
from  a  ton  of  green  cobs,  while  a  ton  of 
green  stalks  yielded  six  gallons. 

Another  important  source  of  alcohol  is  the 
low  grades  of  molasses,  those  grades  that 
cannot  be  sold  as  molasses.  In  Central  and 
Southern  America  and  the  West  Indies  there 
are  produced  annually  millions  of  gallons  of 
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'  V -invade  moUsscs,  which  at  present  arc 
^^mcti  destroyed  or  fed  to  animals;  a  small 
?r-«f*ortioo  is  brought  to  the  United  States  to 
^e  worked  ap  into  liquors.  While  this  ma- 
*.enx\  t%  much  cheaper  than  com  as  a  source 
'{  alcohol,  it  produces  an  alcohol  which  is 
sn*t  for  making  beverages  on  account  of  the 
^mirr  and  taste  which  it  derives  from  the 
TT.  U^ses.  But  for  industrial  purposes  where 
!^:«  alcohol  can  be  used  tax-free  this  odor 
and  taf4e  are  no  objections.  On  account  of 
r.f  ch^apne«s.  this  molasses  is  considered  by 
fcTfiie  as  the  most  important  source  of  alcohol 
at  present  not  developed. 

In  Cuba  alcohol  is  now  made  from  this 
n*-*'a^5e4  at  a  cost  of  10  cents  per  gallon, 
jrrordmg  to  a  report  of  United  States  Minis- 


ter Squires.  In  the  United  States  this  mo- 
lasses can  be  bought  for  3  cents  per  gallon, 
and  it  takes  about  two  gallons  to  make  a 
gallon  of  alcohol ;  with  a  cost  of  3.4  cents  per 
gallon  for  making,  90  per  cent,  alcohol  from 
this  source  would  cost  94  cents  to  produce. 

Another  source  of  alcohol  is  the  low-grade 
molasses  produced  in  the  manufacture  of 
sugar  from  beets.  Ten  factories  in  the  State 
of  Michigan  produced  enough  of  this  molasses 
which  was  converted  into  1^000,000  proof  gal- 
lons of  alcohol  in  a  distillery  in  that  State. 
While  at  present  the  beet  sugar  industry  is 
still  in  its  infancy,  it  is  obvious  that  with  its 
development  this  will  furnish  a  by-product  of 
importance  in  the  alcohol  industry. — Gas 
Power. 


Pacific  Coast  Letter. 

BY  J.   M.   BAI«TIMORE. 

NEVER  in  the  history  of  the  Pacific  Coast 
have  there  been  such  activities  as  now 
prevail  in  the  way  of  new  railway  con- 
struction. Especially  is  this  .true  in  the  State 
of  California.  One  of  the  greatest  railroad 
enterprises  is  that  of  the  Western  Pacific  (the 
Gould  System)  which  corporation  is  now 
crowding  forward  its  Transcontinental  line 
between  Salt  Lake  and  San  Francisco.  At 
present,  that  company  is  employing  about 
9,000  men  on  this  great  work — including 
graders,  tunnel  workers,  tracklayers,  bridge 
builders,  etc. 

Tracklaying  has  been  in  progress  for  some 
time  in  Western  California,  and  the  work  is 
being  crowded  forward  with  all  possible 
vigor.  A  large  force  of  men  are  now  laying 
track  between  Stockton  and  Sacramento. 
This  work  is  being  supplemented  by  a  large 


and  powerful  tracklaying  machine.  This  ma- 
chine, under  favorable  conditions  will  lay 
from  4,000  feet  to  a  mile  per  day,  emplojring 
from  90  to  100  men.  With  the  aid  of  this 
new  appliance  the  work  goes  steadily  and 
rapidly  forward.  Very  soon  the  Western 
Pacific  expect  to  have  several  tracklaying  ma- 
chines in  active  operation  at  different  points 
along  the  stretch  of  road  in  Utah,  Nevada 
and  Eastern  California.  These  machines  axe 
wonderful  savers  of  manual  labor.  The  ac- 
companying picture  shows  one  of  these  track- 
laying  machines  in  operation  on  the  line  be- 
tween Stockton  and  Sacramento. 


According  to  the  most  authentic  statement, 
compiled  from  actual  figures,  the  quantities 
of  building  material  that  have  arrived  at  San 
Francisco,  Cal.,  for  the  fiscal  year  ending 
June  30,  1907,  are  really  stupendous.  These 
figures  have  been  very  recently  compiled  by 
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ings,  or  loads,  as  glass  is  packed,  for  nearly 
200  large  cars.  This  means  about  five  solid 
train  loads  of  window  glass  alone. 

In  considering  the  above  figures,  the  fact 
should  not  be  overlooked  that  all  these  enor- 
mous quantities  of  building  material  only 
represent  what  was  shipped  in  bottoms.  The 
amounts  would  swell  to  colossal  proportions 
if  only  the  quantities  brought  by  rail  were 
added. 


Work  on  the  new  electric  power  and  light 
station  at  Redondo,  California,  is  progressing 
rapidly,  and  these  immense  works  will  soon 
be  completed  and  in  operation.  These  works 
are  being  constructed  by  the  Pacific  Light  and 
Power  Company,  of  Los  Angeles,  at  a  total 
outlay  of  $1,500,000,  and,  when  finished,  will 
be  the  greatest  plant  on  the  Pacific  Coast. 

This  power  plant  has  been  truthfully  called 
a  "Giant  of  Cement,"  for  that  material  has 
been  used  very  extensively  in  the  construction 
of  these  immense  works.  Mr.  Carl  Leonardt, 
one  of  the  leading  cement  contractors  of 
Southern  California,  has  the  contract  for  con- 
structing the  great  plant,  and  E.  S.  Cobb  is 
the  chief  engineer  in  charge. 


This  plant  will  be  capable  of  generating 
25,000  horse-power,  and,  in  case  of  emergency, 
can  furnish  an  additional  25  per  cent  of  effi- 
ciency, which  makes  the  possible  output  about 
30,000  horse-power. 

The  building  which  will  house  the  power- 
ful machinery  is  the  largest  reinforced  con- 
crete structure  on  the  Pacific  Coast.  More 
than  28,000  barrels  of  cement  have  been  used 
In  the  construction  of  this  massive  building, 
unique  plans  have  been  followed  out.  The 
foundation  necessary  for  the  giant  engines 
which  will  drive  the  generators,  and  sustain 
the  constant  vibration  are  enormous. 

One  concrete  slab  alone  measures  over  138 
feet  long  by  63  feet  wide,  and  is  6  feet  thick. 
This  is  but  the  "Sole"  upon  which  the  foun- 
dation, proper,  of  the  engines  rest.  It  con- 
tains a  total  of  2,000  cubic  yards  of  concrete, 
though  only  the  beginning  of  the  foundation. 
About  this  slab  towers  for  14  feet  a  second 
foundation  of  concrete  reenforced  with  twisted 
bars  of  steel.  Upon  this  solid,  rock-like  for- 
mation, rest  the  engines. 

The  suspicion  with  which  cement  has  been 
regarded  by  the  contractors  of  Los  Angeles 
since  the  recent  Bixby  Hotel  disaster  has 
caused   Contractor   Carl   Leonardt   to   subject 


View  of  the  Bngine  Room,  the  Electric  Generators,  etc 
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One  of  the  largest  pieces  of  work  that  has 
been  accomplished  ih  California  during  the 
past  year  is  the  immense  petroleum  refineries 
which  have  been  erected,  and  just  installed, 
at  Oilport,  near  Port  Harford.  The  total 
cost  of  these  huge  refineries  approximates 
$1,500,000  and  were  paid  for  by  San  Francisco 
and  London  capital.  These  refineries  are  now 
in  operation  and,  in  a  very  short  time,  will  be 
in  full  blast.  More  than  14  months  were  con- 
sumed in  the  construction  of  these  great  works. 
This  is  the  largest  independent  refinery  in  the 
West. 

This  new  plant  is  one  of  the  few  in  the 
United  States  not  under  the  dominion  of  the 
Standard  Oil  company,  and  it  possesses  a 
natural  advantage  in  being  on  the  coast  and  is 
in  a  position  to  withstand  the  onslaughts  of  the 
Rockefeller  interests.  Its  natural  position  also 
makes  it  immune  from  the  usual  rebate  tac- 
tics, and,  on  the  whole,  but  little  fear  is  felt 
from  Standard  Oil  sources.  The  general  im- 
pression is  that  the  latter  concern  does  not 
mind  proper  competition — when  it  cannot  help 
itself. 

The  enterprise  is  the  result  of  the  oil  dis- 
coveries in  the  Santa  Marie  field.  Following 
the  find  of  the  Union  Oil  company,  the  Gra- 
ciosa  Oil  Company,  of  San  Francisco,  began 
drilling.  After  going  down  over  1800  feet 
without  making  a  strike,  some  of  the  share- 
holders wished  to  cease  operations.  However, 
the  work  was  actively  pushed  ahead  and,  at 
a  depth  of  3000  feet  a  big  and  steady  flow  of 
oil  was  struck.  Then  the  company  went  for- 
ward and  erected  its  immense  works. 

Among  the  first  coups  of  the  new  company 
was  the  obtaining  of  valuable  contracts  with 
Japanese  steamship  interests.  The  Rockefel- 
ler people  made  a  vigorous  fight  for  these  big 
'contracts,  but  the  California  company  suc- 
ceeded in  winning  out.  The  details  of  this  im- 
mense Oriental  contract  are  not  known,  but 
it  is  a  very  large  one.  In  the  future,  a  great 
many  of  the  Japanese  steamships  will  obtain 
all  of  the  needed  oil  from  the  new  California 
company. 

Large  delivery  stations  are  soon  to  be  erect- 
ed in  San  Francisco,  and  it  will  be  possible  for 
steamers  to  load  and  take  on  their  fuel  in  San 
Francisco,  as  well  as  at  Oilport. 

Some  idea  may  be  formed  of  the  size  and 
extent  of  the  plant  when  the  fact  is  stated 
that  2000  tons  of  cement  were  required  and 
that    over   3,000,000   brick   were   used   in    the 


construction  of  these  works,  besides,  a  great 
deal  of  other  kinds  of  material — structural 
steel,  etc. 

The  pipeline  running  from  the  oil  fields  to 
the  refinery  is  38  miles  long,  and  the  flow  is 
entirely  by  gravitation.  The  wharf  in  connec- 
tion with  the  plant  is  2200  feet  long.  The 
plant  is  capable  of  producing  8000  barrels  a 
day  and  at  the  outset  will  support  150  families. 

The  first  cargo  bound  for  the  Orient  has 
already  been  shipped.  This,  however,  is  but 
the  inception  of  the  vast  trade  with  the  Far 
East  which  is  to  follow,  as  the  people  of  the 
Orient  are  awakening  to  the  uses  of  oil.  As 
soon  as  conditions  warrant,  tht  California 
Company  will  enlarge  its  already  Immense 
plant. 


President  E.  H.  Harriman,  of  the  Southern 
Pacific,  has  for  sometime  past,  been  planning 
to  carry  into  active  effect  an  inmiense  elec- 
trical enterprise  in  connection  with  the  oper- 
ation of  his  trains  in  the  Sierra  Nevada  moun. 
tains.  His  plan  is  to  develop  an  immense  elec- 
tric power  transmission  plant  up  in  the  moun- 
tains. 

One  of  the  principal  objects  of  this  enor- 
mous plant  is  to  supply  electric  power  with 
which  to  operate  his  heavy  passenger  and 
freight  trains  over  the  very  heavy  mountain 
grades.  His  engineers  have  been  figuring  for 
some  time  on  the  project  and  they  estimate  that 
adequate  electrical  power  can  be  created  with 
which  to  operate  all  the  Southern  Pacific 
trains  on  the  mountain  division  at  a  much 
cheaper  rate  than  at  present  by  steam. 

This  electrical  scheme  will  not  be  carried 
into  active  operation  until  after  the  comple- 
tion of  the  great  six-mile  tunnel  that  the 
Southern  Pacific  will  bore  through  the  moun- 
tains a  short  distance  west  of  Trucker.  This 
great  tunnel  wU  be  over  36,000  feet  long  and 
engineers  estimate  its  total  cost  at  $1 2,000,00a 
It  will  be  the  longest  railway  tunnel  on  the 
continent  and  more  than  three  years  will  be 
required  to  complete  the  vast  undertaking. 
This  great  tunnel  will  cut  down  the  distance 
considerably  and  will  almost  entirely  elimi- 
nate some  heavy  grades  on  that  part  of  the 
road.  All  the  surveys  for  this  giant  tunnel 
have  been  completed  and  it  is  the  purpose  of 
the  Southern  Pacific  to  commence  active  oper- 
ation soon. 

When  the  tunnel  is  completed  all  trains  will 
be  operated  by  electric  power  between  Sacra- 
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The  Western  Pacific  has  just  commenced  the 
very  extensive  work  upon  its  big  scries  of 
river  and  creek  bridges.  There  are  75  bridges 
to  be  built  along  the  929  mile  road  between 
San  Francisco  and  Salt  Lake  City ;  but  all  of 
them  west  of  Wells,  Nevada,  which  is  a  town. 
700  miles  from  San  Francisco,  and  the  loca- 
tion of  the  last  bridge  to  the  eastward. 

Wells  is  near  the  head  of  the  Humboldt 
river,  which  the  Western  Pacific  will  have  to 
bridge  no  less  than  33  times.  But,  after  pass- 
ing Wells,  and,  on  eastward  to  Salt  Lake,  a 
run  of  229  miles,  there  will  not  be  even  one 
bridge  on  the  road. 

These  75  railway  bridges  make  an  aggre- 
gate length  of  almost  three  miles  and  the 
Western  Pacific  engineers  say  they  will  re- 
quire the  enormous  total  of  20,000  tons  of 
structural  steel.  An  order  for  2,000  tons  has 
just  been  placed  in  the  East.  The  location  and 
length  of  just  the  principal  bridges  are  : 

Mokelumne  bridge,  162  feet ;  Cosumnes,  200 ; 
American,  560;  Yuba^  400;  Middle  Fork 
Feather  River,  442;  North  Fork  Feather  river, 
448;  North  Fork  Feather  river,  260;  Chandler 
Creek,  640;  Willow  Creek,  1000. 

Chandler  Creek,  away  up  in  the  wilderness 
of  the  mountain  slopes,  is  really  to  be  crossed 
by  a  trestle  instead  of  a  standard  bridge.  The 
trestle  is  to  be  built  on  six  steel  towers — 70, 
105,  no,  80  and  40  feet  high,  and  across  the 
level  top  of  these  towers  there  will  be  six 
spans  of  60  feet  each,  two  spans  of  50  feet 
each,  and  six  spans  of  30  feet  each. 

Willow  Creek,  a  tributary  of  the  Feather 
river,  still  farther  up  the  Sierra  slopes,  is  to 
be  spanned  near  the  little  town  of  Clairville, 
with  a  structure  resting  on  ten  steel  towers — 
65,  80,  no,  150,  165,  165,  150,  no,  8d  and  45 
feet  high,  and  covered  by  eleven  spans  of  60 
feet  each,  four  spans  of  40  feet  each  and  six 
spans  of  30  feet  each. 

As  yet,  not  a  single  bridge  has  been  built  by 
the  Western  Pacific,  but  this  great  work  has 
just  been  commenced  and  will  be  rushed 
through  with  all  possible  speed  to  the  end. 
The  work  will  be  crowded  just  as  rapidly  as 
money,  material  and  men  can  be  secured.  As 
the  road  is  to  be  completed  within  two  years 
,  it  will  be  necessary  to  rush  all  of  the  bridge 
work  with  the  utmost  haste.  The  33  bridges 
across  the  Humboldt  river,  in  Nevada,  will  all 
range  from  125  to  150  feet  in  length. 

The  construction  of  these  three  miles  of 
bridges  will  be  the  largest  and  most  expensive 


similar  work  ever  undertaken  previously  by 
any  Western  railway  company.  The  total  cost 
it  is  estimated  will  aggregate  not  less  than  $1 ,000- 
000.  All  the  contracts  for  bridging  have  been 
awarded  at  the  company's  head  oflSce,  New  York . 


Injector  for  Hot  Water. 

WHILE  a  large  majority  of  boilers  carry 
less  than  150  pounds  pressure,  the 
usual  high  working  pressure  of  the 
ordinary  automatic  injector,  there  is  an  in- 
creased demand  for  an  injector  operating  l>e- 
tween  150  and  200  pounds  pressure.  There 
is  also  a  demand  for  an  injector  that  will 
handle  a  water  supply  that  has  become  heated 
by  use  of  the  syphon  (or  ejector)  and  in 
other  ways  and  is  consequently  too  hot  for 
injectors  of  the  usual  automatic  type. 

In  feeding  a  boiler  with  water  over  120  de- 
grees Fahr.  many  users  of  steam  experience  a 
great  deal  of  difficulty  due  largely  to  their 
failure  to  meet  the  necessary  conditions.  Con- 
sideration must  be  given  to  the  fact  that  at 
a  certain   point   oti  high    steam  pressure   the 


Seel  ion  a  1  Vifrw  Auto-lVjsiiivc 
tVnherth>'  Injctlor. 

condensing  qualities  of  the  water  are  not  suffi- 
cient. Steam  must  be  condensed  before  it  can 
pass  through  the  injector.  For  instance,  at 
180  pounds  steam  pressure,  the  same  volume 
of  feed  water  will  not  condense  the  steam  that 
would  be  sufficient  to  condense  the  steam  at 
120  pounds  pressure.  The  higher  the  tem- 
perature of  the  feed  water  the  less  are  its 
condensing  qualities   and   vi<5e  versa. 

This  injector  diflfers  materially  from  any 
other  automatic  injector  ever  before  placed  on 
the  market,  being  constructed  on  new  prin- 
ciples, having  hut  Hve  working  parts  and  com- 
bining the  features  of  a  positive  with  those  of 
an  automatic  injector.  By  this  combination  it 
is  enabled  to  handle  much  hotter  water  and 
work  on  higher  steam  pressure  than  any  other 
automatic  injector.  This  is  built  by  the  Pen- 
berthy  Injector  Co.,  Detroit,  Mich. 
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Like  the  Baltimore  &  Ohio  engines,  these 
engines  are  designed  for  pusher  service.  They 
will  operate  between  Susquehanna  and  Gulf 
Summit  where  the  ruling  grade  is  1.3  per  cent 
In  working  order  they  have  a  total  weight  of 
pounds,  all  of  which  is  on  the  driving- 
wheels — there  being  8  coupled  wheels  in  each 
group.  Considering  the  fact  that  the  average 
load  per  axle  of  50,200  pounds  is  less  than  that 
of  many  road  engines  of  the  present  day,  the 
advantage  of  this  type  for  obtaining  a  maxi- 
mum adhesion  for  tractive  power  with  a  min- 
imum rail  pressure  per  wheel  is  clearly  show;i. 
The  boiler  which  is  shown  in  the  accompany- 
ing illustration  is  the  largest  locomotive  boiler 
ever  built.  It  is  of  the  radial  stayed  t3rpe  with 
conical  connection,  the  inside  diameter  of  the 
first  or  smallest  course  being  82  inches,  while 
the  inside  diameter  of  the  largest  course  is  96 
inches.  The  heaviest  ring  of  the  shell  is  i  3-16 
inches  thick.  The  water  alone  in  the  boiler 
weighs  42,700  pounds,  and  the  tubes,  of  which 
there  are  404  in  number,  2%  inches  outside 
diameter  and  21  feet  long,  weigh  23,700  pounds. 
The  firebox  is  of  the  wooten  type,  120%  inches 
long  and  114^  inches  wide,  and  has  a  grate 
area  of  100  square  feet.  The  water  space  at 
the  mud  ring  is  5  inches  on  all  sides.  As  will 
be  seen  from  the  illustration,  the  boiler  is  pro- 
vided with  a  combustion  chamber  4  feet  long, 
which  is  radially  stayed  to  the  shell  of  the 
boiler. 

As  these  engines  will  work  as  much  back- 
ward as  forward,  it  was  necessary  to  locate 
the  dome  as  near  the  center  of  the  boiler  as 
possible.  The  dome,  therefore,  which  is  of 
cast  steel,  has  been  placed  on  the  top  of  the 
conical  course.  The  throttle,  which  is  clearly 
shown  in  the  accompanying  drawing,  acts  also 
as  a  steam  dryer.  Steam  is  admitted  through 
the  top  only  and  the  water  entrained  strikes 
against  the  walls  of  the  special  shaped  casting 
covering  the  top  of  the  throttle  pipe,  and  as 
is  the  tendency  of  water  under  pressure,  fol- 
lows the  surface  of  this  casting  and  passes 
down  through  the  center  of  the  valve  instead 
of  going  into  the  dry  pipe.  Steam  is  led 
from  the  throttle  pipe  through  a  short  dry 
pipe  to  a  point  directly  in  line  with  the  high 
pressure  cylinders,  from  whence  it  passes 
through  the  top  of  the  shell  and  is  divided  in 
a  tee-pipe  and  passes  down  through  wrought 
iron  steam  pipes  on  either  side  of  the  boiler 
to  each  of  the  high  pressure  valve  chambers. 
The  design  of  the  high  pressure  cylinders 
which  is  shown  in  the  accompanying  illustra- 


tion is  similar  to  that  used  on  the  Baltimore 
&  Ohio  engines,  the  cylinders  being  cast  in 
pairs  with  saddles,  and  the  separation  between 
the  two  cylinders  being  8^  inches  to  the  right 
of  the  center  line  of  the  saddle,  to  make  room 
for  the  receiver  pipe.  The  engines  are  com- 
pounded on  the  Mellin  system,  the  intercept- 
ing valve  being  located  in  the  upper  part  of 
the  left  cylinder  casting.  Exhaust  steam  from 
the  right  high  pressure  cylinder  passes  through 
•  a  cored  passage  to  the  back  of  the  cylinder 
casting,  from  whence  it  passes  through  an  out- 
side U-shaped  pipe  connecting  to  a  passage 
in  the  left  cylinder  casting  leading  up  into  the 
intercepting  valve  chamber  into  which  the  ex- 
haust steam  from  the  left  high  pressure  cylin- 
der also  passes.  The  emergency  exhaust  valve 
is  located  in  the  side  of  the  left  cylinder  cast 
ing  and  has  a  454  inch  jointed  pipe  connection 
with  an  opening  in  the  back  of  the  exhaust 
pipe  in  the  smoke  box.  A  three  way  cock 
within  easy  reach  of  the  engineer  operates  the 
emergency  exhaust  valve. 

Steam  from  the  high  pressure  cylinders 
passes  into  a  9  inch  receiver  pipe  extending 
forward  from  the  center  of  the  cylinder  saddle 
to  which  it  is  connected  by  means  of  a  ball 
joint.  In  order  to  facilitate  putting  in  place 
or  removing,  this  pipe  is  made  up  of  three 
sections,  and  is  connected  at  the  front  end  by 
means  of  a  slip  joint  to  cover  variations  in 
length  due  to  curving  to  a  Y  pipe  through 
which  steam  reaches  each  of  the  low  pressure 
steam  chests.  The  receiver  pipe  is  laid  out  for 
16*'  curves.  The  flexible  connections  are  the 
same  as  those  used  in  the  Baltimore  &  Ohio 
design,  which  have  proven  so  satisfactory — no 
trouble  from  leaky  joints  having  been  ex- 
perienced throughout  the  entire  two  years  this 
engine  has  been  in  service.  Steam  from  the 
low  pressure  cylinders,  which  are  located  con- 
siderably ahead  of  the  front  end  of  the  boiler, 
exhausts  back  through  a  flexible  pipe  connec- 
tion to  the  exhaust  pipe  in  the  smokebox.  The 
high  pressure  cylinders  are  equipped  with  pis- 
ton valves,  and  the  low  pressure  cylinders  with 
Richardson  slide  valves.  The  valve  gear  is, 
of  course,  of  the  Walschaert  type.  By  an  in- 
genious arrangement  of  the  reversing  gear,  the 
weights  of  the  valve  motions  of  the  front  and 
rear  engines  counterbalance  each  other.  The 
erecting  card  clearly  shows  the  arrangement. 
As  the  high  pressure  valves  are  internal  ad- 
mission and  the  low  pressure  external  admis- 
sion, it  was  possible  with  this  arrangement  of 
reversing  gear  to  obtain  a  most  satisfactory 
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separated;  the  entire  mass  commingles  during 
the  process  of  mixing,  assuring  uniform  con- 
crete of  the  highest  order,  both  as  to  the  pro- 
portioning of  the  finer  and  coarser  materials 
and  the  even  distribution  of  the  cement. 

It  is  guaranteed  not  to  ball  or  roll  the  con- 
crete, and  that  it  positively  doubles  over  and 
scatters  every  atom  of  the  mass  each  time  of 
the  passing  up  of  the  angle. 

The  unique  form  of  the  mixing  receptacle  of 
the  Clover  Leaf  Concrete  Mixer  insures  a  full 
and  complete  intermixing  of  the  mass  with- 
out the  aid  of  appliances  or  mechanism  of  any 
description.  The  curves  or  angles  of  the  drum 
positively  double  over  the  greater  portion  of 
the  mass,  the  top  going  to  the  bottom  and  the 
bottom  to  the  top,  while  the  remainder  is  car- 
ried up  by  the  same  angles,  aided  by  the  cen- 
trifugal force  of  the  machine,  eflfectively  distrib- 
uting same  the  full  width  of  the  machine  and 
over  the  portion  previously  doubled  over,  giv- 
ing practically  six  distributions  to  the  mass 
every  revolution,  allowing  from  80  to  90  dis- 
tributions per  minute. 


The  mixing  receptacle  is  oscillated  from  end 
to  end  twice  each  way  each  revolution  of  the 
machine,  or  from  50  to  60  end  to  end  move- 
ments per  minute.  These  end  to  end  move- 
ments, together  with  the  doubling  over  and 
carrying  across  of  the  concrete  by  the  direct 
action  of  the  machine,  assures  a  most  positive 
and  thorough  intermixing  of  the  mass,  and 
that  in  the  minimum  time. 


Having  disposed  of  the  Chicago  drainage 
canal  question  and  the  international  boundary 
line  on  Lake  Erie,  the  International  Water- 
ways Commission  will  next  take  up  the  old 
question  of  damming  the  lower  end  of  Lake 
Erie  so  as  to  raise  the  level  of  the  lake. 

Lake  marine  interests  have  been  urging  the 
matter  for  a  long  time,  and  it  is  understood 
that  the  commission  at  its  last  session  decided 
to  take  up  the  problem  next  month.  While 
no  definite  plan  has  been  submitted  to  the 
commission  the  general  scheme  in  view  is  to 
build  a  great  dam  or  regulating  work  at  the 
lower  end  of  Lake  Erie  or  somewhere  in  the 
Niagara  River. 


No.  8  Mixer  with  gasoline  engine  on  trucks. 
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of  the  pockets  or  hoppers.  All  of  these  hop- 
pers are  provided  with  outlets  about  three  feet 
square  for  delivering  the  coal  from  these  pock- 
ets on  to  the  conveyor,  which  travels  the  entire 
length  of  the  hoppers  and  on  the  bottom  of  the 
scow.  This  conveyor  consists  of  two  strands 
of  very  heavy  chain,  to  which  is  fastened 
flights  which  convey  the  coal  as  it  is  delivered 
from  the  hoppers  to  the  end  of  the  conveyor, 
where  it  is  conveyed  up  a  short  incline  and  de- 
livered into  an  elevator.  The  main  body  of 
this  elevator  consists  of  sheet  iron  plate,  to 
which  is  fastened  angles,  which  form  the 
glides  for  the  chain.  There  are  also  two 
strands  of  heavy  chain  in  this  elevator  lo  which 
are  fastened  buckets,  centrally  hung,  and  which 
take  the  coal  as  it  leaves  the  conveyor  and 
elevates  it  up  and  delivers  it  into  a  centrally 
located  hopper,  mounted  on  a  turntable.     Im- 


This  is  a  rear  view  of  the  upper  end  of  the  loading 
chute.  It  shows  the  construction  of  the  adjustable 
trimmer. 


mediately  under  this  hopper  is  the  lower  end 
of  an  inclined  elevator.  This  elevator  is  ar- 
ranged so  that  the  outer  end  can  be  raised  or 
lowered  so  that  it  will  (feliver  coal  to  the  ves- 
sels to  be  fueled  at  any  angle  from  the  hori- 
zontal to  45  degrees.  To  the  upper  end  of  this 
inclined  elevator  is  attached  a  telescope  spout. 
This  telescope  spout  is  so  arranged  that  it  can 
be  swung  out  or  in  to  accommodate  itself  to 
the  hatch  of  the  boat  which  is  being  loaded 
and  also  raised  and  lowered  as  may  be  desired. 
The  motive  power  for  this  inclined  elevator 
is  derived  from  a  double  cylinder  engine  of 
sufficient  capacity  which  is  located  on  top  of 
the  turntable.  This  engine  also  operates  the 
telescope  spout  and  furnishes  power  for  turn- 
ing this  turntable  by  means  of  whch  the  in- 


clined elevator  can  be  turned  to  fuel  the  boats 
on  either  side  of  the  scow.  There  is  also  pro- 
vided a  double  cylinder  engine  of  sufficient 
power  which  is  mounted  on  the  deck  of  the 
scow  for  operating  the  conveyor  and  elevator. 
Both  engines  are  supplied  from  a  boiler  sit- 
uated on  the  deck  of  the  scow.  Everything:  is 
made  extra  strong,  being  especially  designed 
for  the  work  it  is  intended  to  do. 

The  scow  fuels  boats  only  and  takes  care  of 
the  entire  harbor.  Sometimes  it  is  kept  busy 
day  and  night.  It  has  a  capacity  of  from  250 
to  300  tons  per  hour.  The  coi^t  of  repairs  is 
light.  The  cost  of  handling  the  coal  probably 
does  not  exceed  16  cents  per  ton.  175,000  tons 
of  coal  were  handled  during  1906  and  it  is  ex- 
pected to  do  better  this  year. 


Suitability  of  Lubricants. 

THE    requirements    of    a    good    lubricant 
are  commonly  stated  as  follows: — 
I.     Sufficient  "body"  to  keep  the  sur- 
faces   apart    under    conditions    of    maximum 
pressure. 

2.  The  greatest  possible  fluidity  consistent 
with  No.  I. 

3.  The  lowest  possible  coefficient  of  fric- 
tion in  actual  service. 

4.  Maximum  capacity  for  absorbing  and 
carrying  off  heat. 

5.  Freedom  from  any  tendency  to  oxidize 
or  gum. 

6.  Absence  of  acid  or  other  corrosive  in- 
gredients and   freedom  from  gritty  matter. 

7.  A  high  "flash  point,"  or  temperature  of 
vaporization  and  a  low  congealing  or  "freez- 
ing point." 

8.  Thurston  in  Friction  and  Lost  Work 
includes  one  more  specification.  He  requires 
that  there  shall  be  "special  adaptation  to  the 
conditions  as  to  speed  and  pressure  of  rub- 
bing surfaces,  under  which  the  unguent  is  to 
be  used.  The  purpose  of  the  present  remarks 
is  to  explain  in  some  detail  the  significance 
of  this  last  requirement,  which  is  so  often 
overlooked. 

It  is  not  taking  too  great  a  liberty  to  assume 
that  the  products  of  any  reputable  maker  of 
lubricants  may  be  accepted  without  fear  of 
their  containing  grit  or  corrosive  acid,  or  of 
their  having  a  large  content  of  gumming^  or 
oxidizing  oils.  Mineral  oils  are  well  free 
from  any  tendency  to  grum  though  tallow 
greases  have  often  been  observed  to  have 
gummy  deposits  in  bearings,  perhaps  due  to 
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'  »  '."w  of  %'^p5  or  decomposition  of  fats.     As 

ri*Nh  p«':nt«  and  freczini^  points,  any  engineer 

•n  nuke   a    reav>nably   accurate   estimate   of 

•  '*<  mitSout  trouble.  Sufficient  "body*'  is  evi- 
".*  :!  a  bcarmii  will  not  run  hot  under  a  lubri- 
.'t  lY.\s  leaves  three  requirements  to  be 
. »  Ms^ni — the  greatest   possible   fluidity,   low- 

•*!  ^fc'^^blv-  frictunal  coefficient  and  this  mat- 

•   >f  4  iaptability.     The  only  possible  way  to 

•  ":::ne  how  thin  an  oil  may  be  used  is  to 
">  a  And  Iff.     The  thinner  the  oil  or  grease, 

'  \<^s  Its  "\ i^co-^ity"  or  "body,"  and  the  less 

■   .    t»    presence    retard    the    motion    of    the 

•^ited    surlaccv     If   a    layer    of    lubricant 

.  .-!'?>  *e<l  between  two  metal  surfaces  and 

'»  '\  .-'li  enough   to  completely  separate  them, 

'  f'.-:    n  of  the  difTcrcnl  particle  or  layer  of 

•  \m  roint  one  upon  another — the  fluid  fric- 

•  -     »r  mtcmal  friction  of  the  lubricant  as  it 

••m  called,  represents  the  frictional  loss.  It 

•  r\«i«it  that  to  keep  a  given  bearing  as  cool 

•  •  jx-^-bJe,   there  must   be  an  adjustment  of 
••'  '  i\  and   Umidity. 

C-vIt  related  to  these  requirements  is 
•*"  qtultv  of  suitability  or  adaptability.  Ac- 
•^'!y  orry  t^earing  presents  certain  differences 
••  T  c\cr>    other  bearing,  even   similar  ones, 


albeit  these  differences  are  often  microscopic. 
Theoretically  every  bearing  requires  separate 
consideration  and  the  selecti<in  of  an  oil  or 
grease  that  will  give  the  best  results;  prac- 
tically, this  would  be  ridiculous,  but  there  is 
a  limit  beyond  which  this  grouping  of  bear- 
ings and  lubricating  e.ich  group  with  a  cer- 
tain oil,  may  be  carried  at  a  sicritke  of 
economy.  Only  careful  study  will  cKrterminc 
how  few  different  lubricants  should  be  kept 
on  hand  to  reduce  friction  to  the  lowest. 

While  it  is  of  prime  importance  to  prevent 
overheating,  wear  and  tear  and  failure  due  to 
lack  of  proper  lubrication,  it  is  fair  to  assume 
these  things  as  accomplished  in  any  well-regu- 
lated plant  or  factory. 

The  great  purpose  of  lubrication  is  to  pre- 
vent friction,  and  it  is  a  matter  of  common 
knowledge  that  heating  means  excessive  fric- 
tion. Few  realize,  however,  that  even  bear- 
ing^ developing  considerable  friction  may  not 
heat  up ;  a  copious  supply  of  oil  carries  off  the 
frictional  heat  so  that  it  docs  not  appear.  But 
all  that  friction  means  lost  power  and  fuel 
and  increased  wear.  Hence  the  importance 
of  this  matter  of  suitability.  Just  because  an 
oil   or   a   grease   keeps   a   bearing   reasonably 
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cool  is  not  final  proof  that  there  is  not  an- 
other lubricant  with  which  it  will  run  even 
cooler.  Some  bearings  run  perfectly  cool  on 
grease,  but  there  is  abundant  evidence  that 
grease-lubricated  bearings  consume  more 
power  than  the  same  surfaces  lubricated  with 
oil,  the  explanation  being  the  greater  viscosity 
of  the  grease.  There  is,  however,  a  class  of 
lubricants  known  as  non-fluid  oils  in  which 
the  cleanliness  of  grease  has  been  attained 
without  the  objectionable  increase  in  viscosity 
— hence  without  the  retarding  action  so  fre- 
quently reported  in  the  case  of  grease-lubri- 
cated machinery. 

Suitability  means  more  than  the  mere  selec- 
tion of  a  lubricant  that  will  keep  the  fric- 
tion at  the  lowest  possible  point.  It  often 
happens  that  there  are  other  considerations 
far  more  important  than  friction  and  usually 
these  are  related  either  to  the  means  of  or 
opportunity  for  applying  the  lubricant,  or  to 
the  difficulties  and  damage  arising  from  the 
presence  of  oil  on  floors,  wells,  goods  in  pro- 
cess of  manufacture,  etc.  In  such  cases,  clean- 
liness must  first  be  attained,  and  after  that 
low  friction,  or  else  the  lubricant  is  not  suit- 
able. There  are  many  of  these  special  ap- 
plications where  the  general  rules  and  funda- 
mental principles  have  to  be  set  aside  for 
reasons  of  still  greater  importance.  Some- 
times, in  cases  when  the  oil  stains  must  be 
avoided,  animal  oils  are  employed  because 
of  the  ease  with  which  they  can  be  washed 
out  compared  with  mineral  oils.  Sometimes 
greases  are  used  with  a  measure  of  success. 
Non-fluid  oils  cover  cases  of  the  sort  men- 
tioned, and  the  degree  to  which  they  are 
rendered  non-fluid  is  governed  by  the  require- 
ments of  the  case.  It  is  possible  to  obtain 
almost  any  density  or  body. 

Perhaps  the  main  thought  to  be  emphasized 
in  discussing  the  matter  of  suitability  of  lu- 
bricants is  for  the  user  or  buyer  not  to  rest 
satisfied  with  a  lubricant  until  he  has  studied 
the  matter  out  with  scrupulous  care  from 
every  point  of  view. 

The  cost  of  lubrication  is  not  merely  the 
cost  of  the  lubricant,  but  the  cost  of  labor, 
repairs,  damage  (if  any)  and  friction  ac- 
companying its  use.  To  be  able  to  reduce 
friction  two  or  three  per  cent,  in  a  plant  of 
any  size  will  pay  for  difference  between  the 
cheapest  lubricants  and  the  dearest,  many 
times  over.  To  lessen  a  fire  risk  or  damage 
to  manufactured  goods  through  dripping  and 


spattering  oil  it  is  well  worth  while  to  spend 
time  and  trouble  finding  the  right  lubricant 
that  combines  drip-loss  properties  with  low 
friction.  To  the  man  who  simply  knows  that 
oil  is  oil,  and  grease  is  grease  and,  as  long 
as  you  get  enough  of  either  on  a  bearing  and 
have  no  trouble,  all  is  well,  these  remarks 
have  no  direct  message,  unless  to  help  open 
his  eyes  to  greater  possibilties. 

To  the  engineer  who  is  anxious  to  show 
results  and  to  "stop  leaks"  everywhere  he  can, 
the  writer's  earnest  advice  is  not  to  rest  from 
experiment  and  trial  until  he  had  found  truly 
suitable  lubricants  for  the  machinery  under 
his  care,  and  proved  their  suitability. 


Fig.  2— View  into  end  of  heater  when  cover  is  removed. 

Unique  Primary  Heater. 

The  accompanying  illustrations.  Figures 
1,  2  and  3,  show  the  construction  of  one  of 
the  6ooo  horsepower  primary  feed  water  heat- 
ers installed  at  the  King's  Bridge  power  house. 
There  are  three  of  these  heaters  having  a  total 
capacity  of  i8,ooo  horsepower,  each  measur- 
ing a  trifle  less  than  i6  feet  in  length  and  66 


Fig.  S— Water  Connection  of  Heater  showing  Extenut 
Cast  Steel  Header  into  which  core  ends  are  cxpaodcd. 
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to  another, and  where  a  large  amount  of  this  work 
is  being  done  continually,  one  of  these  machines 
should  be  a  great  time  and  money  saver. 

The  tender  is  of  a  new  style,  much  stronger 
than  the  usual  engine  tender,  and  is  carried 
by   an    i8-inch    faced   wheel,   and   is   so   at- 
tached to  the  engine,  and  guided  in  such  a 
way,  that  it  is  always  directly  behind,  whether 


the  locomotive  is  moving  forward  or  backing 
up.  It  has  a  water  capacity  of  1  ton  and  over. 
The  company  also  builds  heavy  steel  axle 
wagons  of  ten  and  fifteen  tons  capacity,  w^hich 
are  furnished  with  or  without  platforms,  and 
are  built  especially  for  coupling  on  behind 
this  traction  engine,  and  used  in  hauling  Itmi- 
ber,  dirt,  gravel,  sand  or  ore. 
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AO-Steol  Postal  Cars. 

By  Charlfs  Alma   Byers. 

AT  J!*  shops  at  Sacramento,  Cal,  the 
Smthcm  Pacific  Railway  Company  has 
•u*t  turned  out,  from  dcsi^s  of  its  own 
-  ♦  %r  pimer  engineer^,  an  all-stccl  postal 
'i*  of  the  moM  advanced  type  yet  built.  With 
""  ^r.g'.c  exception  of  window  frames,  there 
*  •^•e  a  piece  of  wood  in  its  entire  make-up. 
!!  I*  cor.cinictcd  throughout,  from  the  wheels 
•  'he  ror»f.  mcluding  frame,  floor,  sides  and 
'•*nirs,   of   metal — moMly    steel. 


In  building  this  all-steel  car  for  carrying 
the  mails,  which  is  to  be  followed  immediately 
by  more  of  the  same  kind,  the  Southern  Pa- 
cific Company  is  one  of  the  first  railway  com- 
panies to  yield  to  what  a  large  portion  of  the 
public  has  been  strongly  advocating  for  several 
years — the  creation  of  a  train  of  greater  and 
more  symmetrical  strength.  This  car  is  de- 
signed by  its  builders  especially  for  the  pur- 
poses of  being  proof  at^ainst  telescopinjj,  of 
reducing  deterioration  to  a  minimum,  and  of 
serving,    in    case    of    fire,    as    an    unburnable 


An  Inierior  View  Showing  DeUil  of  Side. 
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A  view  showing:  mail  handliug  apparatus  in  position. 


barrier  between  the  locomotive  and  the 
coaches.  It  will  also  give  much  greater  pro- 
tection to  the  postal  employees  and  the  con- 
tents of  the  car — features  likewise  of  impor- 
tance. 

The  builders  of  this  new  style  postal  car 
claim  that  it  is  capable  of  withstanding  over 
200  per  cent,  more  shock  than  the  ordinary 
wooden  creation.  To  two  massive  twelve-inch 
I  beams  that  weigh  315^  pounds  per  foot,  and 
that  take  the  place  of  the  old  postal  car's 
wooden  sills,  is  attributed  the  larger  portion 
of  this  increase  in  strength.  The  sides  and 
the  roof  of  the  car  are  laid  with  heavy  plates 
of  steel,  strongly  riveted,  and  the  floor  is 
formed  by  monolith  laid  over  two  courses  of 
corrugated   steel. 

The  car  inside  is  lined  with  asbestos,  while 
the  ceiling,  like  the  outside  and  the  roof,  is 
of  steel  plates.  It  is  strongly  braced  in  every 
direction,  and  to  withstand  heavy  shocks  on 
the  end  framing  a  steel  plate  twenty  inches 
wide  is  riveted  across  its  top.  The  entire 
car  is  so  strongly  and  thoroughly  bound  to- 
gether  that   telescoping,   the   builders   say,   is 


absolutely  impossible.  In  fact,  before  yielding 
in  this  way  it  will  withstand  a  shock  sufficient 
in  force  to  buckle  the  entire  frame. 

The  car  is  provided  with  electric  and  steam 
heating  appliances,  automatically  regulated, 
which  add  still  further  to  its  fireproof  quali- 
ties. All  the  fittings  and  apparatus  used  in 
handling  the  mails,  designed  and  built  to 
conform  with  the  requirements  of  the  Rail- 
way Mail  Service  Department,  are  of  steel 
or  brass.  In  fact,  the  only  inflammable  thing 
in  or  about  the  new  car  will  be  the  mails,  and. 
to  offset  the  danger  of  fire  from  this  source 
to  a  great  extent  fire  extinguishers  are  handily- 
provided.  I 

Besides  the  Southern  Pacific  Company's 
new  all-steel  car  for  carrying  mails,  the  Pcnn* 
sylvania  Railroad  Company,  in  its  car  Noi 
6,546,  possesses  a  new  postal  car  of  all  stcc 
that  also  deserves  recognition.  The  inttia 
trip  of  this  car  was  made  some  time  ago,  be 
tween  New  York  and  Washington,  and  at  it 
destination  was  inspected  and  heartily 
proved  by  the  Postmaster  General. 
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A  dcscnption  of  this  car  says  that  in  its 
eukt-up  there  arc  but  370  pounds  of  wood — 
<-  mc  moTt  than  in  the  Southern  Pacific's,  but 
^*  II  so  little  as  to  leave  it  entitled  to  the  dis- 
tnctirm  of  being  called  all-steel.  Its  total 
wnfbt  t*  ijR»50o  pounds,  which  therefore 
Bakes  its  proportion  of  wood  comparatively 
•K  Of  the  1^6.130  pounds  not  wood,  2^40 
^ooodf  if  of  fireproof  composite  and  asbestos 
heard,  and  3,jdo  pounds  of  cement  flooring. 
The  latter  ts  bid.  in  a  plastic  state,  over  cor- 
rupted iron  foundation  plates. 

A  feature  about  the  Pennsylvania  Com- 
V^Mj't  car  to  place  it  in  a  position  of  still 
Crcater  dntinction  is  found  in  the  fact  of  its 
fxctediog  by  ten  feet  the  length  of  the  stand- 
&ni  oiail  car.  being  70  feet  8fi  inches  long, 
asadr  mcaftare.  while  the  standard  length  is 
te  6d  feet.  The  outside  dimensions  are  as 
iAm%  Length  over  buffers.  74  feet  g\i 
-vhei.    width   over   roof   eaves.  9   feet    11^ 


inches;  height,  from  top  of  rail  to  top  of 
junction  box  on  the  roof,  14  feet  5  inches. 
Other  than  in  the  matter  of  size  the  two  all- 
steel  postal  cars  are  constructed  along  quite 
similar  lines. 

Prior  to  these  introductions  of  the  all-steel 
creation,  the  strongest  and  best  made  car  in 
use  was  what  is  known  as  the  "Universal 
Postal  Car."  This  is  the  car  that  all  have 
grown  used  to,  and  has  been  in  service  for 
several  years.  It  is  60  feet  long,  weighs  lio,- 
000  pounds,  and  is  lighted  by  gas  lamps.  It 
has,  in  a  way,  been  very  serviceable,  but  it 
has  also  many  fatalities  to  contents  and  to 
human  life  charged  to  its  account.  The  new 
all-steel  postal  car,  which  promises  to  revolu- 
tionize the  car-building  industry,  offers  pro- 
tection in  this  direction  that  has  long  been 
craved.  And  more,  it  presents  a  better  gen- 
eral appearance  both  inside  and  out  than  does 
the  wooden  car. 


A  view  fthoiring  apparvtu*  folded. 
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An  All-steel  Mail  Car. 


That  the  all-steel  train,  including  baggage, 
mail,  passenger  and  Pullman  c^s,  will  be  the 
ultimate  result  of  these  experiments,  and  the 
public's  agitation  of  the  subject,  is  now  prac- 
tically assured.  A  convention  of  superintend- 
ents of  railway  motive  power  was  held  in  Los 
Angeles,  Cal.,  on  September  17th,  and  this  was 
one  of  the  first  subjects  discussed.  Mr.  H.  J. 
Small,  of  the  Southern  Pacific  Company,  deliv- 
ered a  lengthy  report  on  his  company's  experi- 
ments with  all-steel  coaches,  and  ended  by  say- 
ing that  a  solid  steel  passenger  train  would  be 
inaugurated  on  the  Harriman  lines  in  the  near 
future,  with  safety  and  durability  as  the  aim. 
He  estimated  that  by  such  a  train  the  cost  of 
maintenance  would  be  decreased  about  one- 
half,  which  would  more  than  offset  the  increase 
in  the  first  cost.  He  also  reviewed  the  fact  that 
the  steel  car  will  withstand  a  200  per  cent 
greater  shock  than  the  present  coach,  besides 
being  practically  fireproof,  and  is  only  slightly 
heavier  in  weight. 

"It  is  only  a  matter  of  a  few  years,"  Mr. 
Small  said  in  concluding,  "until  nothing  but 
steel  cars  will  be  used.  The  steel  cars  which 
have  been  in  use  on  the  Southern  Pacific  show 
much  more  durability  and  safety  for  passenger 
traffic  than  the  wooden  ones.  At  Sacramento  a 
few  steel  mail  and  baggage  cars  were  built  last 


year,  and  are  in  use.      As  fast  as  possible   the 
wooden  cars  will  be  displaced. 

"At  the  Jamestown  Exposition  the  Pullman 
Company  exhibited  a  fireproof  steel  car.  I 
understand  that  the  company  will  put  the  steel 
model  on  the  market  as  fast  as  possible.  It  will 
take  some  time,  however,  before  an  entire  steel 
passenger  train  will  cross  the  continent.*' 

Mr.  Small's  remarks  were  heartily  approved 
by  the  other  superintendents  in  attendance, 
and  recommendations  were  made  to  adopt  the 
all-steel  model.  It  was  also  pointed  out  that 
the  steel  coal  and  flat  cars  in  use  have  cut  down 
the  cost  of  maintenance  to  a  considerable  ex- 
tent, and  the  model  was  recommended  for 
adoption  in*  the  matter  of  box  cars. 

All  such  moves  as  these  go  to  show  that  the 
railway  companies  have  resolved  to  cut  down 
the  annual  list  of  casualties,  and  to  otherwise 
perfect  railroad  traffic.  The  report  of  tlie  Inter- 
state Commerce  Commission  shows  that  the 
casualty  list  of  the  railroads  in  the  ITniteii 
Slates  for  the  year  ending  June,  30,  1907,  was 
larger  than  in  any  previous  year.  During  the 
period  6,818  persons  were  killed  and  97,7(>6 
injured.  In  view  of  such  startling  facts  it  cer- 
tainly behooves  the  railway  companies  to  do 
something  to  turn  the  tide  in  the  other  direi*- 
tion,  and  that  the  all-steel  car  promises  much 
in  that  direction  can  not  be  questione<1. 
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tenance,  by  another  course  in  railroad  eco- 
nomics, and  by  a  third  in  design  and  office 
work.  An  advance  course  in  railroad  eco- 
nomics is  given  for  graduate  students  who  are 
candidates  for  the  C.  E.  degree. 


Major  Fitch  has  decided  to  recommend  to 
Washington  for  acceptance  the  bid  of  the 
Great  Lakes  Dredge  &  Dock  Co.  for  the  con- 
struction of  the  rubble  mound  breakwater  at 
the  Superior  entry,  Duluth. 

The  part  of  the  bid  accepted  is  that  which 
offers  facing  stones  in  position,  each  stone  to 
weigh  not  less  than  ten  tons  at  $i.6o  per  ton, 
and  core  rock  on  cars,  scow  or  United  States 
dock  on  the  work,  at  $1.20  per  net  ton.  All 
rock  furnished  must  be  subject  to  inspection 
by  the  government  engineers.  This  is  a  big 
job  and  will  take  two  years  or  more  to  com- 
plete. 

The  rubble  mound  will  be  outside  the  piers, 
running  out  into  the  lake.  They  will  con- 
verge toward  the  ends,  thus  furnishing  a  still- 
ing basifi  at  the  mouth  of  the  harbor. 

This  style  of  breakwater  is  considered  an 
improvement  over  the  Old  fashioned  method 
of  making  a  breakwater  at  right  angles  to  the 
piers  and  at  some  distance  out  from  the  mouth 
of  the  harbor.  It  remains  to  be  seen  the  suc- 
cess that  will  attend  the  experiment. 


News  Items. 


The  Standard  Roller  Bearing  Company, 
of  Philadelphia.  Pa.,  has  recently  made 
many  large  additions  to  its  plant,  and 
now  has  the  largest  works  of  its  kind  in  the 
world.  The  buildings  extend  over  Yz  mile  of 
ground  from  end  to  end,  having  a  floor  space 
of  over  500,000  square  feet,  the  concern  now 
employing  over  1,500  men. 


The  business  has  grown  to  such  proportions 
as  to  necessitate  the  establishing  of  a  thor- 
oughly organized  department  of  publicity.  The 
new  department  will  be  conducted  by  Mr.  C 
Dickens  Sternfels  who  has  been  identified  in 
a  similar  capacity  with  the  Arthur  Koppel 
Company,  Pittsburg,  Pa.,  for  the  past  three 
years. 

Mr.  Sternfels  assumes  charge  of  the 
Standard  Roller  Bearing  Company's  Publicity 
Department  on  September  16th,  and  will  be 
located  at  Philadelphia,  Pa. 


The  west  coast  countries  of  South  America 
are  nearly  2,000  miles  closer  to  the  manufac- 
turing districts  of  the  United  States  than  they 
are  to  the  manufacturing  districts  of  Europe. 


New  West  Boston  Bridge. 

BOSTON  to  Cambridge.  Cost  f^.OOO.OOO; 
four  middle  arches  have  seals  of  Boston 
and  Cambridge  carved  upon  them,  those 
of  Boston  on  the  Boston  side  and  those  of 
Cambridge  on  the  Cambridge  end  of  the  bridge. 
Bridge  brilliantly  illuminated  by  electric  lights. 
Four  central  towers  cost  $100,000  each.  Piers 
on  which  they  rest  are  200  feet  long,  67  feet 
wide,  with  height  of  100  feet  from  piling  to 
level  of  bridge  roadway.  Bridge  is  1,700  feet 
long  and  105  feet  wide  between  the  rails.  Been 
under  construction  since  1900.  Exclusive  of  ap- 
proaches over  25,000  piles  were  driven;  over 
1,500,000  feet  of  cofferdam  work  was  buih 
while  about  85,000  cubic  yards  of  screened 
gravel  and  broken  stone  and  150,000  barrels  of 
cement  were  used.  Over  14,500,000  pounds  of 
steel  were  used  in  the  superstructure  for  the 
Robin  Hood's  bow  arches.  Seals  cost  $6,000 
each.  Boston  and  Cambridge  share  the  cost 
equally. 
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Another  view  of  truss  and  grab  bucket. 


with  the  necessary  payments  of  damages  for 
property  and  other  incidental  expenditures, 
will  run  the  total  cost  of  the  improvements  up 
nearly  to  $5,000,000. 


Washington,  August  24. — With  some  slight 
assistance  in  the  form  of  guesses  by  Vice 
President  H.  B.  Spencer,  of  the  Southern  Rail- 
way, Speaker  Justice,  of  the  North  Carolina 
legislature,  computed  that  it  costs  nearly  $54.37 
to  operate  a  passenger  train  of  two  coaches 
and  a  baggage  car  on  the  North  Carolina  rail- 
road from  Goldsboro  to  Greensboro,  a  distance 
of  134  miles. 

By  the  same  method  of  deduction  the 
speaker  calculated  that  the  revenues  from  this 
train  would  amount  to  $3yo,  and  that  the  dif- 
ference would  be  the  profit  to  the  railroad. 

He  did  this  to  refute  the  testimony  given  by 
Mr.  Spencer  that  it  cost  an  average  of  $1.03 
a  train  mile  to  operate  a  passenger  train  in 
the  state  and  that  the  revenues  from  the  train 
would  average  $1.25  per  train  mile,  including 
mail  and  express. 


Formal  announcement  has  been  made  of  a 
proposal  to  build  a  four-track  elevator  mono- 
railroad  between  Newark  and  Jersey  City.  The 
necessary  capital  has  been  obtained  to  finance 
the  undertaking  which,  it  is  predicted  by  Rapid 


prove  the  forerunner  of  radical  changes  in 
railroading. 

The  project  will  not  only  have  the  benefit 
of  the  long  experience  of  Mr.  Starin,  but  of 
Rapid  Transit  Commissioner  Woodbury  Lang- 
don  and  Charles  Stewart  Smith.  The  Rapid 
Transit  Commission  will  go  oilt  of  existence 
en  July  I  to  make  way  for  the  Public  Service 
Commission. 

It  is  the  announced  purpose  to  make  the 
monorailroad  an  ideal  interurban  system.  If 
pending  negotiations  are  successful,  connec- 
tion will  be  made  with  the  McAdoo  tunnels 
on  the  Jersey  side,  but  in  any  event  the  Mono- 
rail company  will  establish  its  own  line  of  fast 
ferryboats  which  will  carry  passengers  only. 
The  fare  from  Newark  to  Jersey  City  will  be 
5  cents  and  from  Jersey  to  New  York  3  cents. 
The  scheme  is  that  invented  by  Howard  H. 
Tunis,  a  civil  engineer  of  Baltimore. 


No  end  of  discussion  has  been  caused  by 
the  epidemic  of  4-ailroad  accidents  which 
have  occurred  during  the  early  part  of  1907 
and  Congress  has  tried  to  do  something  to- 
ward their  prevention  by  passing  a  law  limit- 
ing the  number  of  hours  which  a  railroad 
employee  may  work  at  one  stretch.  Many  of 
the  accidents  can  probably  be  laid  to  the  lack 
of  rest  and   sleep  which  has  caused   men  to 
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shippers.  The  importance  of  such  a  step  is  so 
great  as  to  really  warrant  a  protest  on  the 
part  of  every  shipping  interest  of  importance 
in  the  country.  It  is  a  step  away  from  the 
quick  delivery  of  goods  and  a  step  which  other 
railroads  are  likely  to  follow  because  it  means 
increased  economy  for  the  transportation  com- 
pany. 

"The  entire  question  of  railroad  methods 
along  this  line  is  fraught  with  so  much  interest 
to  the  entire  shipping  interest  of  the  United 
States  that  it  will  bear  very  careful  study  by 
those  who  are  trying  to  get  from  the  railroads 
the  service  which  will  permit  them  to  conduct 
their  business  with  some  sense  of  security  and 
with  some  profit  from  the  opei^ations." 


There  is  a  great  deal  of  discussion  in 
railway  circles  as  to  the  relative  merits 
of  wooden  and  concrete  ties.  It  is  said 
that  experiments  with  the  concrete  tie  have 
resulted  in  some  cases  in  complete  success, 
and  some  roads  have  pronounced  tests  a  fail- 
ure. 

Two  serious  objections  are  advanced  against 
adoption  of  the  new  material,  one  of  which  is 
the  tendency  of  concrete  to  break  away  from 
the  reinforcement  when,  steel  is  used,  and  the 
second  is  the  trouble  in  keeping  the  fastenings 
in  the  ties.  These  conditions  might  have  been 
anticipated,  however,  by  any  one  familiar  with 
concrete. 

Concrete  ties  have  been  used  by  the  Lake 
Shore  &  Michigan  Southern,  the  tie  used  be- 
ing one  of  special  construction  and  designed 
by  one  of  the  engineers.  These  ties  have  been 
used  in  a  slow  track  for  about  three  years  and 
apparently  are  good  for  many  years*  service. 
Their  use  in  a  fast  track  has  been  found  to  be 


unsatisfactory  by  this  road,  and  its  engineers 
are  of  the  opinion  that  they  are  not  suitable 
for  tracks  which  carry  a  very  heavy  trafl^  at 
high  speed. 

This  does  not  mean,  however,  that  they 
should  not  be  used  for  yard  tracks  or  any 
other  tracks  which  carry  their  traffic,  however 
heavy  it  may  be,  at  a  slow  speed.  It  is  the  be- 
lief of  the  officials  of  this  road  that  concrete 
ties  have  a  great  field  wherever  wooden  ties, 
on  account  of  curvature  or  for  any  other  rea- 
son, fail  to  maintain  gauge,  cut  out  rapidly  or 
are  otherwise  objectionable. 

The  chief  engineer  of  the  Illinois  Central 
railroad  does  not  regard  concrete  ties  as  of 
much  value.  Out  of  twenty  different  tics 
made  from  this  material  submitted  to  this  road 
for  adoption  but  three  were  thought  to  show 
sufficient  merit  to  warrant  a  service  test,  one 
of  the  three  being  of  the  reinforced  type.  Over 
50  per  cent,  of  the  ties  used  by  this  road  were 
foimd  to  be  cracked  and  broken,  owing  to  the 
fact  that  it  is  impossible  to  maintain  an  even 
bearing  for  the  lower  surface  of  the  tie 
throughout  its  entire  length,  and  any  uneven- 
ness  in  bearing  results  in  the  tie  breaking  or 
cracking. 

Difficulty  was  also  encountered  in  finding  a 
satisfactory  method  of  securing  the  ties  to  the 
rails,  and  no  arrangement  was  made  in  any  of 
them  to  keep  the  rail  from  creeping.  One 
good  point  was  found  in  their  favor,  however, 
that  being  their  incombustibility,  a  tie  made 
from  concrete  being  of  value  at  points  where 
the  engine  fires  are  drawn  or  cleaned.  Con- 
crete ties  withstand  the  action  of  the  fire  in- 
definitely, where  a  wooden  tie  would  be  de- 
stroyed within  a  few  months. 


I>€part7nent  of 
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faiiproviBg   Labor   Conditions. 

THK  Silent  Partner  is  the  name  of  a  very 
valiuble  tittle  publication  issued  by  the 
Globe  Machine  &  Stamping  Company  of 
CVtetaod,  Ohio,  In  the  May  number  appeared 
a  *c<Ke*tioo  for  the  improvement  of  labor  con- 
(5rt-*n«  which  is  somewhat  unique  and  well 
wr^hy  of  careful  thought.  In  the  phraseology 
.-f  The  Silent  Partner,  **The  good  and  wise 
3o  NHh  side*  of  the  labor  question  agree  that 
'.he  improveroent  of  conditions  lies  in  mutual 
cvlscatMm'*  The  Partner  first  proceeds  to 
jsHfrt  oat  ccruin  defects  in  the  present  organ- 
tyj":.  n  of  labor  which  are  due  to  ignorance. 
\-  rg  these  are  sympathetic  strikes,  leveling 
♦-T  vagrs  and  standing  of  superior  workmen 
»  •>■  tbo««  inferior,  the  limitation  of  appren- 

•  .r%   tbe  bovcott  of  certain  products,  and  the 
tippt  iiti-m   to  labor-saving  machinery. 

The  Partner's  observations  on  the  sewing- 
BAchznc  are  worth  quoting.  "Haven't  you 
fe«-ard  people  tell  about  the  time  the  first 
•r«'.--.g- machine  was  introduced  into  the  home 
*.->«n  Old  men  and  women  shook  their  heads 
*r  S  *am1  'Think  of  the  poor  women  this  hellish 
*>  -*  11  throw  out  of  work!'  Yet  today  in 
0'-ic'-.n«l  alone  there  are  more  men  and 
«  -met:  etnpl«^«l  m  running  sewing-machines 
•>ar  the  entire  poptilation  of  that  home  town — 
1-  1  the  machines  are  run  by  power,  too. 
P'-ak  up  all  the  sewing  machines  in  the  coun- 
T-T  a-'!  >»>a  couldn't  hire  people  enough  to 
^m  :\  -fh  b)  hand  to  clothe  one-eighth  of  the 
p.  ;  •;.*t  t-n  As  soon  as  sewing  machines  were 
-•*  -;.>«ftl  people  had  more  clothes  and  more 

•  '«    *;  n*"   on   them      Yes,  and   it   employed 
-  -n  •  .  I  -jiid  the  sewing  machines  " 

:  -  -  key  note  of  The  Silent  Partner's  plan 
i  -^  -^TOetfrnff  these  conditions  is  found  in 
^^'crty  The  Partner's  idea  is  for  a  rec- 
-^— rr«J  l*>dy  of  employers  to  print  a  weekly 
that  win  be  handed  out  with  the 


pay  envelopes,  or  otherwise  distributed.  It 
should  be  a  publication  which  does  not  pre- 
tend  anything,  but  is  just  what  it  is.  a  news- 
paper not  gotten  out  by  a  trade  journalist,  but 
by  a  practical  daily  newspaper  man  who  can 
size  up  a  class  and  tell  what  they  want  to 
read.  The  members  of  an  employers'  asso- 
ciation should  not  edit  the  paper  but  should 
turn  it  over  to  a  competent  man  who  should 
be  allowed  to  run  it  until  it  is  learned  that 
he  is  not  bringing  the  results.  The  Silent 
Partner  defends  this  method  by  the  following: 
**Thc  desire  for  right  must  be  within  the  man ; 
that  desire  must  come  from  knowledge,  knowl- 
edge will  come  with  education,  and  education 
will  come   from  publicity." 

The  Globe  Machine  &  Stamping  Company 
have  offered,  voluntarily,  to  defray  the  ex- 
pense of  a  sample  number  of  such  a  publica- 
tion, and  the  editor  of  The  Silent  Partner 
will  edit  and  have  printed  one  issue  of  a  few 
hundred  copies  for  circulation  among  em- 
ployers and  employers'  organizations  to  better 
illustrate  the  method  and  purpose. 

The  idea  is  well  worth  trying  and  we  shall 
be  glad  to  see  what  results  can  be  accom- 
plished by  it.  It  seems  to  us,  however,  that 
there  is  at  least  one  way  in  which  the  plan 
can  be  improved.  American  workmen  are  in- 
herently opposed  to  any  scheme  for  better- 
ing their  condition  which  savors  of  paternal- 
ism, and  paternalism  is  one  of  the  prominent 
features  in  the  suggestion  of  The  Silent  Part- 
ner. The  educational  propaganda  to  be  dis- 
seminated has  its  inception  with  the  employers. 
Of  course  it  is  planned  to  have  an  impartial 
newspaper  man.  who  can  look  at  conditions 
from  the  outside  and  get  the  proper  pros- 
pective, carry  on  the  publication  and  use  his 
own  methods  so  long  as  he  brings  results. 
Nevertheless  he  will  be  the  agent  of  the  em- 
ployers' association  alone  and  it  will  be  neces- 
sary from  the  very  start  to  convince  workmen 
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that  he  is  not  partisan.  Aside  from  the  nat- 
ural antagonism  which  paternalism  arouses  in 
the  better  class  of  men,  the  suspicion  of  parti- 
sanship if  it  obtains  a  foothold,  will  be  enough 
to  nullify  all  of  the  good  points  of  the  under- 
taking. 

We  suggest  that  The  Silent  Partner  con- 
sider the  advisability  of  giving  the  men  them- 
selves a  share  in  the  work.  There  are  plenty 
of  men  at  the  head  of  labor  organizations  who 
are  eminently  capable  of  doing  their  part  in 
such  an  educational  campaign  and  their  num- 
ber is  increasing  constantly.  It  would  not  be 
advisable  to  give  over  the  method  of  editing 
the  paper  which  The  Silent  Partner  contem- 
plates— that  of  entrusting  it  to  a  non-partisan 
newspaper  man  with  the  unbiased  outside  point 
of  view,  but  it  would  be  well  to  have  him 
responsible  to  a  joint  committee  of  employers 
and  enlightened  leaders  of  labor. 

The  Partner  says  that  "the  improvement  of 
conditions  can  come  only  with  mutual  educa- 
tion;" but  unless  both  parties  have  a  share 
in  it  we  do  not  see  how  it  can  be  mutual. 
With  this  comment  we  heartily  endorse  The 
Silent  Partner's  suggestion  and  v^ish  him  all 
success  in  getting  it  started. 


While  paternalism  has  never  worked  well 
in  the  United  States,  it  seems  to  have  met  with 
very  good  success  in  Germany.  Workers  in 
almost  every  industry  of  the  Empire  receive 
compensation  for  accidents  according  to  their 
severity,  this  compensation  being  paid  partly 
by  the  government,  partly  by  the  employer,  and 
partly  by  assessments  on  the  workmen  them- 
selves. The  insurance  is  compulsory  and  the 
administration  is  under  the  charge  of  imperial 
and  state  bureaus  which  are  eminently  satis- 
factory in  their  workings. 

In  addition  to  accident  insurance,  old  age 
pensions  have  for  nearly  sixteen  years  been  a 
feature  of  the  German  insurance  system  and 
the  work  in  this  field  is  constantly  being  ex- 
tended and  improved.  A  bill  has  just  been 
passed  regulating  the  amount  which  every 
workman,  employer,  and  also  the  state,  must 
contribute  toward  the  pension  fund,  an  amount 
which  varies  from  one  and  one-half  cents  to 
four  cents  a  week  for  the  workers,  the  same 
sum  being  paid  by  the  employers  for  each 
employee,  and  the  state  contributing  $10.50  an- 
nually to  each  pension  when  it  falls  due. 

It  is  well  understood  in  Germany  that  the 
contributions  which  employers  are  required  to 
make  to  the  pension  fund  are  in  no  sense  a 


hardship  on  them,  for  they  are  added  to  the 
cost  of  production  and  immediately  passed  on 
to  the  public.  Here  they  are  so  widely  diffused 
that  their  effect  is  absolutely  negligible. 

Another  phase  of  the  German  system  is  that 
of  hospitals  and  dispensaries,  including  dental 
institutions,  for  policy  holders  of  the  work- 
ing class.  In  indorsing  the  bills  which  pro- 
vided for  these  institutions,  the  government 
pointed  out  that  they  are  in  yo  sense  to  be 
considered  as  a  charity,  as  the  much  better 
care  which  workmen  will  receive  in  them  will 
reduce  the  cost  of  the  insurance  department  in 
providing  for  the  men  when  they  are  dis- 
abled. 


Old  age  pensions  and  industrial  insurance 
without  socialistic  features,  and  without  the 
objectionable  points  of  the  life  insurance  busi- 
ness, is  practically  what  the  new  savings  bank 
annuity  plan  of  Massachusetts  will  provide 
after  November  ist.  Massachusetts  has  for 
several  years  had  experience  with  an  agita- 
tion carried  on  by  a  small  group  of  persons 
for  the  establishment  of  a  system  by  which 
the  workman  will  pay  taxes  during  his  pro- 
ductive years  and  come  into  a  pension  after  he 
has  passed  a  certain  age  or  become  disabled 
This  plan  would  be  compulsory.  It  is  social- 
istic, however,  and  has  not  met  with  universal 
support. 

In  the  United  States  the  solution  of  the  in- 
dustrial insurance  problem  has  often  taken  the 
form  of  Mutual  Benefit  Societies  which,  un- 
fortunately, have  in  many  cases  not  been  suffi- 
ciently strong  financially  to  weather  commer- 
cial panics  or  seasons  of  great  mortality.  There 
have  also  been  co-operative  schemes  between 
employers  and  employees,  many  of  them  ex- 
cellent. There  have  been  some  serious  ob- 
jections to  them,  nevertheless,  which  still  re- 
main unsurmounted. 

The  new  idea,  which  was  given  form  at  the 
last  session  of  the  Massachusetts  Legislature, 
is  that  of  an  insurance  department  to  be 
added  to  savings  banks  which  comply  with  cer- 
tain provisions  of  this  special  act.  The  banks 
which  take  advantage  of  the  permission  to 
establish  an  insurance  department  will  be 
known  as  "Savings  and  Insurance  Banks.**  The 
two  departments,  however,  will  be  entirely 
separate  and  a  loss  falling  upon  one  will  not 
be  recouped  from  the  profits  of  the  other. 

The  provisions  which  must  be  complied  with 
before  a  savings  bank  can  open  an  insurance 
department  are    (a)    That  a   special   expense 
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The  Cost]of  Railroad  BuUding.* 

BY  CHARLES   H.   COCHRANE. 

THERE  is  so  much  talk  of  stock  watering 
these  days  that  the  investor  in  railway 
securities  is  often  lead  to  doubt  how 
much  of  his  money  is  actually  spent  and  in- 
vested in  the  railroad  business.  It  seems  that 
any  sort  of  a  railway  could  be  capitalized  for 
a  few  millions  without  much  regard  to  its 
length  of  trackage,  the  earnings  being  the  sole 
thing  considered  in  determining  the  total  of 
bonds  and  stocks  on  which  iterest  and  divi- 
dends can  be  paid. 

The  matter  of  railway  valuations  is  im- 
portant at  this  time,  when  there  is  so  much 
talk  of  governmental  control  and  of  squeezing 
the  water  out  of  stocks.  If  the  Interstate 
Commerce  Commission  is  to  fix  rates  in  the 
future,  and  to  base  them  on  actual  property 
values,  there  must  be  general  education  in  the 
cost  of  railway  building. 

The  public  has  been  told  recently  that  sev- 
eral large  railways  were-  in  the  market  to 
borrow  hundreds  of  millions  for  new  con- 
struction, and  the  question  naturally  rises  with 
the  investor  whether  a  railway  with  a  thou- 
sand miles  of  trackage  really  requires  $io,- 
000,000  or  $25,000,000  or  $50,000,000  to  recon- 
struct them.  The  best  way  to  form  an  in- 
telligent idea  on  this  point  is  to  know  the 
average  cost  of  building  a  mile  of  railway. 
With  this  average  in  mind  the  investor  in  a 
railway  in  a  mountainous  region  can  roughly 
double  the  figures,  as  he  deems  the  construc- 
tion difficult,  or  he  can  half  it  in  a  flat  coun- 
try, and  feel  that  he  has  some  notion  of 
what  it  costs  to  build  a  given  railroad. 

In  investigating  this  question  of  the  cost 
per  mile  of  the  average  American  railway,  I 
found  no  end  of  difficulty  in  deciding  what 
were  the  costs  chargeable  to  such  construc- 
tion. There  are  something  like  fifty  general 
divisions  of  costs  in  railway  building,  and 
some  of  them  may  or  not  be  considered  as 
rightly  belonging  to  the  mile  cost. 

rom  The  Van  Norden  Magazine. 


I  began  by  eliminating  all  rolling  stock  and 
terminal  investments.  These  certainly  have  no 
bearing  on  the  construction  per  mile.  Then 
came  the  question  of  real  estate.  Its  value 
depends  on  the  place,  and  its  cost  to  the  rail- 
way in  many  cases  is  nothing.  I  have  elimi- 
nated that  from  my  calculations,  and  finally 
settled  down  to  figuring  the  cost  of  construc- 
tion, as  based  upon  these  general  items:  Sur- 
veys, clearing,  grading,  roadbed,  bridges, 
trestles,  ties,  rails,  ballast,  side  tracks  and 
switches,  crossings,  signals,  etc., — in  short,  all 
those  items  which  go  to  making  the  railway 
itself,  but  omitting  all  real  estate,  terminals 
and  equipment. 

It  is  apparent  that  a  price  difficulty  in  cal- 
culating the  mile  cost  of  railway  construction 
is  that  the  conditions  differ  with  every  mile 
of  route.  But  there  are  many  things  common 
to  all  lines,  and  it  has  been  found  possible  to 
strike  general  averages  in  many  instances.  Be- 
ginning with  the  actual  laying  out  of  a  road, 
including  the  surveys  and  drawings  of  plans 
and  specifications,  I  find  that  it  is  common 
to  survey  three  routes  over  a  territory  and 
to  choose  the  one  that  seems  the  best.  In 
the  average  country  where  there  are  no  usual 
difficulties,  this  preliminary  charge,  which  we 
will  call  engineering,  may  be  set  down  at  $600 
a  mile.  In  some  cases  it  may  run  as  low  as 
$250,  and  in  rare  instances  it  might  be  ten 
times  this  amount. 

In  laying  out  a  route  it  is  the  duty  of  the 
surveyors  to  so  adjust  the  gradient  that  the 
earth  and  rock  taken  from  the  cuts  will  fill 
the  low  spaces  between,  so  that  there  will  be 
short  hauls  of  material.  In  a  rolling  country, 
which  may  be  taken  as  a  fair  average,  there 
might  be  two  "cuts"  in  a  mile  and  two  "fills'* 
and  the  average  depth  of  the  cuts  might  be 
reasonably  seven  feet,  giving  an  average  of 
35^  feet  degth  of  cutting  for  the  whole  mile. 
For  a  single-track  road  the  average  width  of  a 
3V2  foot  cut  would  be  18  feet.  Then  multiply- 
ing 18  feet  by  3^  feet  by  1,760  (the  number 
of  yards  in  a  mile)  we  have  12,320  cubic  yards 
of   excavation,   which   we   will   assume   to  be 
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simple  signalling  apparatus  and  a  $5,000  sta- 
tion every  5  miles. 

How  does  the  above  tally  with  the  costs  as 
given  out  by  railroads?  I  have  selected  nine 
different  sections  of  railway,  choosing  those 
that  varied  much  from  each  other,  and  that 
are  fairly  representative  of  some  type  of  con- 
struction. Some  are  in  mountainous  sections, 
some  near  large  cities,  some  follow  streams, 
some  run  through  rolling  country,  some  over 
flat  land,  some  in  mucky  soil,  some  have  many 
bridges  and  crossings,  and  some  are  double 
and  some  single  track.  All  were  built  within 
the  past  ten  years,  and  employed  rails  aver- 
aging eighty  pounds. 

I  have  found  that  the  average  cost  of  the 
nine  lines  selected,  when  reduced  to  a  single 
track  basis,  and  exclusive  of  stations  or  sig- 
nalling, was  $49,000  a  mile,  or  about  double  the 
typical  estimate  that  I  have  given,  which  is 
based  on  contractors'  figures. 

Below  is  a  brief  description  of  each  of  the 
nine  sections  of  railway: 

I.  An  Eastern  New  York  railroad  built 
3  2-3  miles  of  new  double-track  line  in  1903, 
near  a  large  city.  It  was  necessary  to  bridge 
two  ravines  and  the  four  tracks  of  the  New 
York  Central.  The  excavation  was  easy,  the 
material  being  sand  and  gravel.  Cost  per  mile 
$76,000. 

II.  A  Western  New  York  Railroad  built 
eleven  miles  of  new  double  track  in  1898,  also 
near  a  large  city,  crossing  over  four  trunk 
lines  of  railway  and  under  five  trunk  lines. 
In  addition  there  were  three  streams  to  cross, 
the  cutting  and  filling  was  heavy  and  the  ma- 
terial required  a  long  haul.  Cost  per  mile 
$50,000. 

III.  A  Southern  railway,  crossing  the  Blue 
Ridge,  is  now  being  built,  single  track,  in  a 
very  difficult  country,  involving  35  tunnels  in 
150  miles.  The  curves  are  large  and  the 
grades  small,  adding  expense.  Cost  per  mile 
$125,000. 

IV.  A  Texas  single-track  railway  was  built 
in  1904,  twelve  miles  on  mostly  level  ground, 
following  a  ridge  that  lay  between  two  streams. 
There  was  no  side-hill  cutting  and  the  ex- 
cavation was  mostly  earth,  though  there  was 
some  rock.  One  terminal  was  in  a  large  city 
and  one  railroad  had  to  be  crossed  overhead, 
involving  a  long  embankment  to  raise  the 
grade  on  bottom  land  beyond.  This  condi- 
tion added  over  a  fifth  to  the  total.  Cost  per 
mile,  $20,500. 


V.  A  West  Virginia  railroad  built  a  loM 
short-cut  Hne  in  1903.  It  was  single  track 
and  had  no  sidings.  There  was  considerable 
rock  excavation,  mostly  in  sandstone,  lime- 
stone and  slate.  The  cuts  were  numerous  and 
8  feet  wide  at  the  base.  The  rails  were  85 
lbs.    Cost  per  mile  $78,000. 

VI.  A  Pennsylvania  railroad  built  9  miles 
of  single  track  in  1902.  There  were  also  5^ 
miles  of  sidings.  The  line  followed  mainly 
the  head-waters  of  a  large  river,  so  that  there 
was  little  cutting.  The  construction  was  good, 
being  stone  and  gravel  ballast,  with  concrete 
abutments  and  piers,  and  80  lbs  rails.  The 
material  encountered  was  earth  and  loose  rock. 
There  were  no  tunnels  and  few  bridges.  Cost 
per  mile,  $26,300. 

VII.  Another  Pennsylvania  railroad  built 
15  K  miles  of  line  in  a  rather  hilly,  but  not 
mountainous  section  in  1903.  It  was  single 
track,  with  3^^  miles  of  sidings.  There  are  nine 
crossings,  one  of  which  was  costly,  and  the 
side-hill  cuts  are  heavy.    Cost  per  mile  $37,000. 

VIII.  A  Central  Ohio  railroad  built  four 
miles  of  single-track  line  in  1903,  with  2}^ 
miles  of  sidings.  The  excavation  was  earth 
and  rock.  One  ravine  was  crossed  and  there 
was  one  tunnel.    Cost  per  mile,  $41,000. 

IX.  A  railway  in  Northeast  Ohio  built  52 
miles  of  double  track  line  in  1903-5,  with  25 
miles  of  sidings.  The  section  is  thickly  popu- 
lated and  9  miles  of  the  route  is  through  a 
rolling  country,  while  about  10  miles  is  hilly. 
A  considerable  part  of  the  route  lay  through 
mucky  soil,  where  it  was  hard  to  secure  a 
solid  filling,  calling  for  much  ballast.  The 
line  was  required  for  speed,  so  the  construc- 
tion was  excellent,  with  level  grades  and  few 
curves.  Numerous  crossings  were  bridges. 
Cost  per  mile,  $100,000. 

My  own  estimate  of  $21,000  a  mile  is  based 
on  interviews  with  railway  contractors.  On 
inquiry,  I  was  told  that  a  contractor  could 
gain  speedy  wealth  by  building  steam  railway 
lines  similar  to  those  on  Long  Island  for  $15,- 
000  a  mile,  exclusive  of  stations.  It  is  evident 
that  my  total  of  $21,000  would  be  reduced  in 
such  a  case  by  (i)  the  use  of  light  rails:  (2) 
fewer  ties;  (3)  less  cutting  and  blasting;  (4) 
fewer  bridges. 

On  the  other  hand,  the  figures  of  the  rail- 
ways in  several  of  the  instances  cited  show 
the  high  cost  in  building  close  to  large  cities, 
and  in  mountainous  sections.  As  there  arc 
roughly  225,000  miles  of  railway  in  the  United 
States,  and  only  100  cities  with  40,000  or  more 
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A  Suggestion  in  Regard  to  Re- 
inforced Concrete. 

THE  various  improvements  which  are 
taking  place  from  time  to  tim,e  in  all 
branches  and  departments  of  the  con- 
crete industry,  the  infusion  of  new  ideas,  and 
the  more  effective  execution  of  old  ones,  are 
bringing  both  initial  and  ultimate  costs  lower 
and  lower  each  year.  Conditions  which  at 
present  obtain  warrant  placing  the  estimate  for 
a  concrete  structure  at  a  figure  nearly  identical 
with  that  of  heavy  timber  mill  construction. 

Within  the  last  ten  years,  improvement 
in  the  method  of  manufacturing  and  hand- 
ling of  cement,  has  reduced  the  price  of 
this  essential  some  50  per  cent.  For  analogous 
reasons,  namely,  recent  improvements  in  crush- 
ing machinery,  the  hardest  of  stone  can  be 
broken  and  crushed  at  an  expenditure  much 
less  than  the  process  of  a  few  years  ago  neces- 
sitated. 

It  will  be  noted  in  this  connection  that  con- 
tractors whose  work  has  been  such  as  to  make 
for  success,  are  constantly  so  systematizing 
their  work  as  to  benefit  future  construction 
from  past  experience.  Wooden  forms  have  al- 
ways proved  a  large  factor  in  the  cost  of  con- 
crete buildings.  In  order  to  reduce  the  cost 
of  such  forms,  in  so  far  as  may  be  consistent 
with  proper  execution  of  the  work  involved, 
the  Frank  B.  Gilbreth  organization  has  in- 
stituted the  practice  of  constructing  working 
models,  made  on  a  scale  of  %"  to  the  inch, 
showing  the  latest  and  best  practice,  and  the 
most  economical  jobs  that  this  organization 
has  erected.  Such  models  have  been  sent  to  a 
new  job  to  be  inspected,  together  with  a  no- 
tice that  prizes  up  to  $25  be  given  to  the  work- 
man offering  such  suggestions  as  may  cut 
down  the  cost  and  labor  on  materials;  make 
for  greater  speed  in  constructing  or  in  taking 
down  forms;  prolong  the  life  of  forms,  thus 
increasing  the  salvage  at  the  completion  of  the 
given  job;  or  permit  forms  to  be  taken  down 
with  the  least  possible  jar  to  settling  concrete. 

The  last  item  in  particular  is  of  especial  im- 
portance and  has  often  been  neglected  by  en- 
gineers, devoting  their  efforts  in  full  or  in 
part  to  work  along  reinforced  concrete  lines. 

Such  a  method  has  also  been  found  to  give 
the  benefit  to  this,  contractor's  organization  of 
the  ideas  of  all  the  form  builders  who  have 
been  at  any  time  in  the  employ  of  other  con- 
tractors.    Incidentally,  it  affords  the   further 


benefit  of  an  intelligent  interpretation  of  local 
conditions  by  local  carpenters. 

The  latter  factor  often  completely  upsets 
the  most  economical  ideas  in  forms  designed 
in  another  part  of  the  country,  because  of  the 
impossibility  of  getting  form  lumber  in  the 
usual  standard  sizes. 


Contractor's  Feeding  Wagon.* 

A  contractor  near  Pasadena,  Calif.,  who 
uses  a  large  number  of  teams  on  work  which 
takes  them  long  distances  from  home,  has 
built  a  feeding  wagon.  This  wagon  has  9 
feed  boxes  on  each  side  and  one  at  the  rear 
end,  thus  accommodating  19  horses  at  one 
time.  The  space  between  the  rows  of  horses 
is  filled  with  hay.  An  ordinary  wagon  gear 
was  used  with  an  extra  long  reach. 

•Courtesy  of  Popular  Mechanics. 
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Air  Pressure  in  Caisson  Work. 

T  has  been  stated  that  the  caisson  work 
at  the  bed  of  the  Tauntom  River  for  the 
foundation  of  the  piers  that  will  support 
the  new  bridge  at  Brightman  street.  Fall 
River,  Mass.,  has  begun.  There  are  about  75 
experienced  men  at  work  at  compressed  air 
and  it  will  be  several  days  before  all  of  the 
caissons  are  down  and  the  full  complement  of 
men  are  at  work.  Those  engaged  now  are 
working  at  the  bed  of  the  river  under  light 
pressure  and  are  on  eight-hour  shifts,  but  it 
is  expected  that  within  a  few  days  heavier 
pressure  will  be  used  and  the  men  will  have 
four-hour  shifts.  It  is  not  known  just  how 
the  pressure  will  have  to  go  but  it  is  probable 
that  at  no  time  will  it  exceed  15  poimds  to 
the  inch.  If  it  goes  above  that  few  men  can 
work  in  it  longer  than  three  hours  and  if  it 
should  be  necessary  to  reach  25  pounds  in 
some  places  hour  jobs  will  be  the  rule.  It 
has  been  found  that  one  of  the  heaviest  pres- 
sures used  was  49  pounds  and  the  limit  for  any 
man  was  20  minutes.  This  is  said  to  be  the 
highest  pressure  ever  used  and  it  is  also  said 
that  no  man  can  live  more  than  a  few  minutes 
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Some    Good    Engineering 
Wood  Construction. 


m 


THE  photos  and  drawings  herewith  will 
serve  to  show  the  details  of  some  good 
wooden  truss  construction  on  the  "Ely- 
sium,*' a  large  skating  rink  being  built  at  Cleve- 
land, Ohio.  Searles,  Hirsch  &  Gavin  were  the 
architects  for  the  building,  and  the  trusses  and 
bases  were  designed  by  the  Osborn  Engineering 
Company. 

There  are  twelve  trusses,  each  with  a  span  of 
100  feet.  Each  truss  weighs  15  tons  and  con. 
tains  5000  feet  of  lumber.  They  were  built  to  a 
.form  on  the  ground  and  raised  into  position  by 
a  rope  leading  from  the  top  of  an  A-frame 
located  at  the  front  of  the  site.  |  inch  yellow 
pine  was  used  in  making  the  trusses.  The 
boards  which  go  to  make  up  the  truss  are  all 
securely  bolted  together  with  j'  bolts.  The 
trusses  are  18  feet  apart,  center  to  center. 

The  roof  boards  were  put  on  diagonally  and 
are  Ij'  inches  thick.  All  the  wooden  construc- 
tion has  been  extra  heavy  so  as  to  make  the 


(Se«  pag^e  800  for  other  half.) 

building  **slow  burning.*'      All  the  lumber   is 
painted  before  being  put  into  position. 

The  ice  surface  will  be  30,000  square  feet  in 
area.  Two  250  H.  P.  motors  and  one  120  ton 
ice  machine  will  comprise  the  refrigeration 
plant. 


Detail  view  of  one  of  the  truss  corners.    This  view  shows  plainly  the  method  of  bracing.    Building  erected  for 

the  Humphrey  Company,  Cleveland,  Ohio. 
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Detail  of  trust  and  brace. 
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Detail  of  foundAtionft. 


of    Street    Cleaning  in 
Cleveland. 

C>W'nS  1905,  in  the  dty  of  Geveland,  O., 
4^572  frcat  squares  were  cleaned  by  flushing 
nacimirft  at  an  average  cost  of  47  cents  each; 
5a.#g6  great  squares  were  cleaned  by  machine 
•verpcrs  and  pKk-up  gangs  at  an  average  cost 
zi  ^  cents  each,  and  45,566  loads  of  street 
f«rcp«ncs  and  5,405  of  snow  were  removed. 
TV  "white  wings**  (patrol)  cleaned  24S,i88 
great  squares  at  an  average  cost  of  22  cents 
cj^h,  or  about  22  per  cent,  of  the  cost  by 
s>rhme  The  relative  amounts  of  dirt  re- 
T.  ir*!,  however,  are  not  given.  Removing 
•&W  co^t  $11,86953.  The  total  cost  of  the 
drpArtroent  was  $191,59594;   as  there  was  an 


average  for  the  year  of  298  miles  of  paved 
streets,  this  gives  $6.43  a  mile  for  the  year. — 
Municipal  Journal  &  Engineer. 


Appliances  in  Concrete  Work. 

One  of  the  readers  of  Concrete  Engineering 
sends  us  the  sketch  shown  herewith.  It  is  an 
adjustable  clamp  for  holding  concrete  forms 
together  and  is  forged  from  i^j  in.  x  >i  in. 
steel.  It  is  held  in  place  by  the  slotted  forg- 
ing I  in.  square  by  7  in.  long,  as  shown,  by 
driving  it  tight.  This  is  not  a  new  idea,  how- 
ever, as  it  has  been  in  use  by  the  Ferro  Con- 
crete Construction  Co.  of  Cincinnati  for  some 
time. 

Another  says: 
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"In  building  piers  for  the  conservatory  in 
Garfield  park,  Chicago,  a  handy  method  for 
t)ring  the  four  sides  of  the  forms  together  is 
in  use.    Hooks  and  staples  form  the  ties,  and 


the  cleats  on  member  i,  thus  further  bracing 
the  form  against  outward  pressure  on  member 
2.  Member  i  depends  upon  the  hooks  for  its 
resistance." 
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Form  for  building  piers. 

it  will  be  readily  seen  that  time  and  labor  is 

saved   both   in   setting  up  and   removing  the 

forms,  as  well  as  economy  in  lumber  effected. 

"It  will  be  seen  that  member  2  fits  behind 
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DETAILS  OF  ADJUSTABLE  CLAMP  FOR 
HOLDING  FORMS  TOGETHER. 
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trivial  matter  and  foreig^n  to  our  purpose,  but 
it  is  not.  Matters  of  very  large  importance 
are  often  settled  by  favor,  and  favor  frequent- 
ly follows  social  position.  Other  things  being 
equal,  almost  anyone  will  show  his  friend  the 
preference  in  business  or  professional  matters. 
It  is  even  common  to  stretch  a  point  in  favor 
of  a  friend. 

In  business  correspondence  the  value  of  good 
usage  is  still  more  manifest  than  in  conver- 
sation, since  the  written  word  is  permanent, 
and  correspondence  greatly  extends  the  field 
of  one's  intercourse.  A  letter  very  probably 
passes  through  many  hands  and  muhiplies  the 
good  or  bad  impressions  of  the  writer  it  pro- 
duces. If  its  import  is  not  clear,  it  may  cause 
disagreement  or  involve  serious  financial  dis- 
advantage to  the  writer.  Even  bad  punctua- 
tion will  often  seriously  alter  the  entire  mean- 
ing of  a  sentence,  and  particularly  bad  gram- 
mar at  once  stamps  a  writer  as  being  more  or 
less  of  an  ignoramus.  The  art  of  letter  writ- 
ing, like  a  knowledge  of  grammar,  is  "com- 
monly considered  to  be  within  the  range  of 
every  one's  learning  and  skill ;  but  anyone  who 
has  had  large  experience  in  business  corre- 
spondence knows  that  few  men  write  good 
letters.  It  is  so  rare  to  find  a  matter  which  is 
composed  of  more  than  one  or  two  items,  clear- 
ly, concisely  and  thoroughly  discussed  in  a  let- 
ter that  favorable  attention  is  immediately  at- 
tracted to  its  writer.  Not  a  few  men  owe  the 
opportunity  for  advancement  to  their  ability 
to  write  a  good  letter.  Even  though  one  be 
thoroughly  versed  in  his  subject  and  his  dis- 
course be  well  worth  the  time  and  atten- 
tion of  men  of  affairs,  bad  grammar  will  cast 
such  suspicion  over  his  whole  equipment  of 
learning  that  his  argument  will  often  be  put 
aside  without  substantial  consideration.  Bad 
grammar  is  not  a  bar  to  the  acquisition  of 
money,  but  it  substantially  prohibits  the  ac- 
quisition of  high  position  in  the  scientific 
world. 

Provoking  and  expensive  errors  often  arise 
from  the  misunderstanding  of  badly  expressed 
orders,  rules,  and  regulations.  In  large  cor- 
porations, especially  in  railway,  contracting, 
and  engineering  companies  where  employes 
are  distributed  over  a  wide  area,  it  is  impos- 
sible for  an  officer  to  give  individual  instruc- 
tions, or  to  see  personally  that  they  are  car- 
ried out;  hence,  general  instructions  must  be. 
so  clear  that  they  cannot  be  misunderstood  or 
evaded.    It  is  hardly  necessary  to  say  that  the 


consequences  of  a  mistake  in  train  orders,  in 
instructions  regarding  breaking  tracks  for  re- 
pairs or  renewals,  or  for  making  temporary 
construction  to  span  washouts,  may  result  in 
expensive  and  fatal  accidents.  And  even  minor 
errors,  oft  repeated,  may  prove  very  costly. 

But  the  preparation  of  reports,  specifications 
and  contracts  is  the  most  particular  and 
momentous  task  the  technical  man  has  to  per- 
form. A  misused  word,  or  phrase  whose 
meaning  is  ambiguous,  a  paragraph  that  is 
confused,  or  the  omission  of  a  direction  or  a 
precaution,  may  result  in  great  damage  to 
both  the  client  and  the  technical  man.  It  is 
not  enough  to  be  careful  in  a  general  way. 
Every  word,  every  phrase,  every  sentence,  has 
a  direct  and  vital  bearing  on  the  work  gov- 
erned by  the  documents.  I  have  known  the 
presence  in  a  contract  of  a  single  word  of 
equivocal  meaning  to  cost  one  of  the  parties 
many  thousands  of  dollars,  though  when  the 
contract  was  drawn  there  was  no  question  re- 
garding the  intent  of  the  parties  to  it.  Prob- 
ably the  majority  of  the  civil  law  suits  are 
caused  not  by  trickery  or  deceit  or  dishonesty, 
but  by  the  use  of  ambiguous  words  'and 
phrases,  bad  ordering  of  the  matter,  incom- 
petence and  other  faults  in  the  language  of  the 
correspondence,  specifications,  and  contracts. 
There  is  no  more  certain  way  for  the  en- 
gineer to  protect  his  own  and  his  client's  inter- 
ests than  to  prepare  all  documents  in  accord- 
ance with  the  best  English  usage  as  well  as 
with  technical  skill;  and  there  is  no  surer 
way  to  lay  the  foundation  for  trouble  and 
financial  loss  than  to  neglect  the  character  of 
his  language. 

Language  itself  is  merely  an  instrument. 
The  speaker  or  writer  who  uses  language  cor- 
rectly and  fluently  but  expresses  no  important 
thought  is  a  failure;  for  the  sole  purpose  of 
good  English  is  to  convey  the  speaker's 
thought  and  purpose  fully  and  accurately  to 
his  auditors.  This  service  alone  will  amply 
repay  years  of  study  and  a  life  of  care  and 
attention  to  the  use  of  the  English  language. 


After  three  years  of  effort  Postmaster  Dew. 
stoe  has  succeeded  in  getting  the  postofiBce  de- 
partment to  accept  five  2-cent  stamps  in  lieu 
of  a  special  delivery  stamp.  Ordinary  stamps 
with  the  words  "Special  Delivery"  indorsed  on 
the  letter,  will  now  insure  prompt  delivery, 
according  to  an  order  just  issued  by  the  post- 
master general. 
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A  Draftftiiuui's  Ink  Stand. 

Is  many  office  where  mach  tracing  or  ink 
wrrk  b  done,  the  small  Higgins  ink  bot- 
tlrt«  eolitaintng  about  two  ounces  of  ink, 
&re  ttKd,  and  on  account  of  their  instability, 
.:  z%  no  unusual  thing  to  see  one  topple  over, 
art]  if  by  chance  the  stopper  is  not  firmly 
*  xcd,  the  harm  done  is  very  much  against  the 
gv^id  temper  of  the  artist  or  draftsman. 

For  this  reason  many  contrivances  have 
been  res^-irted  to,  to  give  a  good  base  or  weight 
tc  the  bottles,  such  as  washers,  weights,  blocks 
yi  wood,  etc.,  generally  carrying  with  them  a 
very  ontidy  appearance. 

Three  inkstands,  or  bottle-holders,  are  here 
icscr^ed,  which  may  be  changed  or  improved 
?e  sBit  each  individual  taste. 


Fig.  I  is  perhaps^the  simplest  and  easiest 
made. 

A  stiflF  piece  of  cardboard,  such  as  the  back 
of  writing  ublets,  is  cut  to  a  four  and  a 
half  inch  diameter  circle,  or  hexagon. 

In  the  center  of  the  card,  another  hexagon 
is  constructed,  about  two  inches  across  the 
diagonals,  which  diagonals  are  cut  through 
the  cardboard,  and  the  triangles  thus  formed, 
are  bent  upwards  along  the  dotted  lines,  as 
shown  in  Fig.  I. 

The  ink-bottle  is  put  into  place,  by  placing 
the  card  over  the  stopper  of  the  bottle,  and 
pressing  down  into  position,  as  shown  in  Fig. 
II. 


r/s/ 


A  double  bottle-holder,  for  red  and  blue  ink, 
is   shown   in  Fig.   III. 

It  is  made  of  wood,  aj^  x  ifi  x  6  inches 
long,  and  can  be  made  in  one  piece,  or  of  two 
pieces  glued  together  lengthwise,  the  two 
holes  for  the  bottle  being  bored  through  the 
three-quarter  piece  before  gluing. 


r/G.  /// 
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The  holes  are  one  and  ^hree-quarters  of  an 
inch  in  diameter,  and  seven-eighths  of  an  inch 
deep: 

Grooves  are  made  either  side  for  the  two 
pen  holders,  for  red  and  black  ink  respec- 
tively. 

Fig.  IV.  shows  a  very  convenient  ink-stand, 
with  a  place  for  the  pens  and  holders. 


<TTn^ii    rnT>  <TTrn"'irn>  <n]^i"irp»i> 


A  piece  of  wood,  about  two  and  a  half 
inches  wide,  one  inch  thick,  and  eight  inches 
long,  for  the  bottles,  is  provided  with  three 
holes  same  dimensions  as  already  noted. 

This  is  to  be  mounted  on  a  hollow  box,  with 
a  movable  front,  as  shown  in  section  in  Fig. 
V. 

The  box  can  be  easily  made,  with  no  other 
tools  than  a  good  sharp  knife,  a  brass  edged 
ruler  or  steel  straight  edge,  and  a  few  wire 
nails  or  glue. 

One  piece  of  wood  for  the  bottom,  3  x  54  ^ 
8J4  inches  long.  Two  pieces  for  the  front  and 
back,  i^  X  J4  x  85^  inches  long.  Two  pieces 
for  the  ends,   ij^  x  J4  x  3  inches  long. 

The  pieces  must  be  champered  as  shown, 
and  with  the  exception  of  the  front,  must  be 
secured  to  each  other,  and  the  block  of  wood 
above,   with  fine  wire   nails   or  glue. 

The  front  is  provided  with  two  small  brass 
hinges,  and  is  held  closed,  by  means  of  an 
elastic  band,  fastened  to  two  small  tacks  or 
nails,  driven  into  the  bottom  of  the  block  of 
wood,  and  the  inside  of  the  front,  or  door, 
as  shown  in  Fig.  V. 


m\\vv\\wm\^^^^^^ 


The  pen-holders  must  be  cut  down  to  the 
proper  length  if  necessary,  to  fit  the  box. 

A  small  knob  is  fastened  to  the  front  to 
open  it  conveniently.  A  handle  let  into  the 
wood  flush  with  the  face,  may  be  used  instead 
of  the   knob,   if  desired. 

A  receptacle  for  the  pens  and  holders,  sep- 
arate from  the  other  instruments,  is  a  good 
thing,  since  they  are  generally  besmirched  with 
ink. 

A  coat  of  black  varnish  will  improve  the 
appearance  of  the  ink-stand,  and  make  it  more 
serviceable,  since  the  ink  is  apt  to  be  spilled 
when  dipping  in  the  pen. 


An  Interesting  Ridlway  Curve 
Problem. 

C.    C.    WASHINGTON. 

Many  railroad  engineers  contend  that  the 
best  reference  book  for  railway  curves 
is  that  which  contains  only  the  trigo- 
nometric tables.  They  base  their  argument  on 
the  fact  that  the  ordinary  field  book  con- 
tains little  of  real  value  and  that  each  curve 
must  be  solved  specifically  as  the  occasion  re- 
quires. 

This  is  true  to  a  certain  extent.  Curves  of 
common  occurrence  are  readily  solved  and  it 
is   needless  to   keep   the  solution.     It   is  the 
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-Tr-:'»nal  prr>hl<in  that  gives  trouble  and  takes 
t:nic  It*  volution  may  "tic  up  the  party"  for 
v*tr-I  hoars  and  the  labor  lost  by  posting  the 
*.  luT  -n  tn  one's  field  book  is  certainly  repaid 
n  thr  rrcurrence  of  such  a  problem. 

TVe  ca*e  given  below  is  one  which  actually 
or.-arred  and  should  be  of  interest. 

(#i%en  — The  Radius  of  'main  cur\-e.  the 
Fr.-**-ninnb<T  and  the  distance  back  of  P.  C 
r»  main  curAe  to  P.  C  of  Turnout. 

Required :— The  radius  of  Turnout  curve. 

TwriKnit  from  convex  side  of  main  curve, 
:-  triangle  OCR 


Tan  X 


R-iK 

A  O  —  •  coacc  V  . 

la  tnasglc  ABO. 

A  —  B  =  lw»    ^(9  +$). 

A        B=     IMO"  —  0,A  B—  »)  —    (180"    — 
••,B  A  —  H.  =  F  —  ». 

Br  TngutKNoetry : 
R-'«K^accMcc  »        Tan  i  [180'  —  (  »  -h  ^)] 


iK     aooacc  a 


Tan  i  (F    -  a) 


R^  ig  *-  a  co«ec  31 
C-*  •      9    '  $   3* ' TanjiF— or 

R  -•-  Ig —  a  coaec  9 

a::  nmbcr*  of  the  right  band  side  of  this 
tr^m^tvm  bring  known,  cot  i  <  y-^$)  and  h«nce 

*  --fr  BUT  be  determined,  also  $  and  c  F^$i» 
Thm  m  trtanglc  O  B  D  B  D  =  <  Rt  }  g  ■  sin  ^. 
:-  tnaagW  O,  B  R.  B  R  =  a  ^  B  D  and  R^  -f 
«  C  =  E  B  tec    P  -  ^  .     Q.K,D. 

TBTTviot  frmi  cruKmve  ude  of  main  curve  in 
tnasqcle  o  C  A 

a 
Taa  » A  O  =  a  co*cc  a» 

R-t-ig 

-  — .aavlr  \  B  O.  A  -  B  =  l-^i  —  :>  -!-  ^B 
A  -  n  BA--F  -(0,AB-:>  =F-^:>. 
r*  Tng«««aKtrT 

a  CDKC  >  -•-  R— :g 


>  *♦  =- 


-tan  •  .  F  —  : 


acoirc   »  -    R^.'> 
f7*jm  wtkh  0ami  F  -^  4»mai   >ie  found  and 
,  flut  ^«  caacSi  roBpotrt'  ^n  »  sirtbo>!  •^milir 
lia:  --*pd  is  i.«w  I   ^   E   I>  — Pnniur  Engi- 
:s£  Rn-M-« 


rodihed  MacUaeKeys. 


.     e<a«rr  f. 


■.  •  and  haie  ^K-rf*"-*^  %-j-.e 


1.  The  width  of  the  key  way  or  key  %h<mtd 
be  the  standard  si/r  nearest  tn  t>nc-fotirth  of 
the  diameter  of  the  shaft 

2.  That  the  thickness  of  the  key  may  vary 
from  one-sixth  to  one-fourth  diameter  of 
shaft,  according  to  the  nature  of  the  work 

3.  That  the  depth  in  huh  for  a  ^traiuht 
key  should  be  one-third  thickness  of  key. 

4.  That  the  depth  in  hub  at  the  large  end 
of  a  taper  key  way  should  be  three- lift  hi  thick- 
ness of  key. 

5.  That  standard  taper  should  be  one-eighth 
inch  to  twelve  inches  of  length. 

6.  That  unless  otherwise  ordered,  the  keys 
are  made  square  at  the  large  end  and  that  all 
dimensions  are  taken  immediately  under  the 
head. 


r 

u 
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n 


TAPCP  A"  TO  lg' 


The  company  lists  over  i/ioo  si/e*  of  square 
keys  with  heads  and  297  sizes  of  key*  and 
gibs. 

The  dimensionih  of  the  heads  are  here 
shown. 
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Prevents  Lead  Pencil  Breakage. 

A  small  shell  partly  filled  with  a  piece  of 
lead,  steel  or  shot,  and  forced  on  the  end  of  a 
drawing'pencil,  may  appear  to  be  a  queer  con- 


trivance; but  this  end  being  the  heaviest  will 
naturally  fall  to  the  floor  first,  and  will  pre- 
vent the  lead  from  breaking. — Mr.  Gordon  F. 
Monahan,  in  Machinery. 


Some  Day. 

There  is  a  big  field  for  endeavor  in  the 
problem  of  how  to  use  the  waste  of  the  world. 

The  Western  farmer  wastes  almost  as  much 
land  as  he  cultivates.  The  price  of  his  acres 
requires  that  he  must  cultivate  fewer  acres 
with  less  waste. 

There  is  a  great  waste  in  human  effort  be- 
cause "the  round  man  gets  in  the  square  hole," 
and  vice  versa.  A  better  system  of  education 
must  find  where  men  belong. 

In  a  thousand  ways  we  spoil  almost  as  much 
as  we  make. 

What  a  chance  for  the  inventor's  brain  I 

Some  day  the  mighty  forces  of  the  tides, 
now  useless,  will  be  harnessed  and  the  power 


that  is  in  them  set  to  doing  the  work  of  men. 

Some  day  the  currents  of  air  that  wander 
idly  over  the  earth's  surface,  doing  no  task 
save  that  of  the  turning  of  a  few  wind  mills, 
will  be  tamed  into  submission  and  used. 

Some  day  the  heat  of  the  sun,  so  prodigally 
distributed,  will  be  made  to  warm  the  houses 
of  men. 

Some  day  the  resident  forces  of  electricity 
that  lie  latent  will  lift  many  a  burden  from 
the  shoulders  of  men  and  women  and  little 
children. 

Some  day  all  these  great  forces  will  be 
stored  up  and  ready  to  be  released  at  the  touch 
of  a  button. 

These  powers  of  nature  overflow  in  wealth. 
By  their  surplus  energy  they  give  hint  of  their 
ability  and  desire  to  help  us  in  our  tasks.  And 
we  will  never  be  content  until  we  get  all  that 
is  coming  to  us  from  them. 

And — ^best  of  all — ^the  solution  of  how  to 
use  their  waste  holds  the  key  to  better  living. 
— Milwaukee  Journal, 


"To  criticise  another's  work,  to  pick  it  to 
pieces,  to  say  where  this  should  have  been 
done  instead  of  that — that  is  all  very  easy. 
But  where  is  the  critic  who  can  do  the  work 
he^  criticising,  and  do  it  well?  Can  he  do 
it  at  all  ?    In  nine  cases  out  of  ten,  I  think  not" 
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to  provide  the  buckets  or  chain  in  some  way  or  other  with  roller  supports 
running  on  tracks,  which  of  course  adds  to  the  intricacy  and  awkwardness 
of  such  conveyors.  When  designed  for  heavy  wwk  or  handling  large 
pieces  or  parcels  they  usually  are  exceedingly  clumsy  at  the  best,  and 
their  clanking  and  rattling  often  reminds  one  of  the  boiler  shop.  At 
their  best  also  chain  bucket  conveyors,  though  possibly  more  satisfactory 
on  the  whole  than  any  other  for  vertical  conveying  of  coal  and  other 
material  handled  in  the  same  way,  are  constituted  of  many  wearing 
parts  and  therefore  require  much  attention  and  frequent  repairs. 

For  the  continuous  elevation  of  granular  and  other  material  handled 
similarly,  some  sort  of  bucket  elevators  are  almost  indispensable.  The 
continuous  band  or  belt  with  metal  buckets  attached  has  been  for  years 
used  in  handling  grain,  and  it  is  doubtful  if  anything  more  efficient  has 
ever  been  devised  for  handling  this  kind  of  material  in  this  way.  When 
made  of  good  material  and  with  buckets  of  moderate  size,  these  con- 
veyors give  almost  indefinite  service,  and  that  with  small  attention  and 
repairing.  Their  usefulness  is  not  limited  to  grain  and  the  like  material, 
for  they  are  in  successful  use  coveying  coal,  sand,  crushed  rock,  and 
even  small  castings.  Such  a  conveyor  moreover  has  the  advantage  of 
relative  low  first  cost  and  of  requiring  very  little  power  to  operate. 

If  material  is  to  be  conveyed  horizontally,  or  if  the  lift  is  not  gjeat 
with  respect  to  the  horizontal  distance,  quite  another  style  of  conveyor 
must  be  used.  Any  number  of  conveyors  for  horizontal  transmission  of 
material  have  been  devised,  but  very  few  of  them  have  proved  practical 
and  efficient.  Screw  and  worm  conveyors,  long  used  for  want  of  some- 
thing better,  are  no  longer  installed  for  ordinary  use.  About  the  only 
place  they  can  be  used  to  advantage  is  where  speed  and  power  are  no 
consideration  and  where  other  forms  are  not  adaptable.  An  example 
would  be  a  forced  underfeed  for  a  furnace,  where  the  heat  of  the  fire 
box  might  damage  any  other  mechanism..  For  ordinary  conveying, 
however,  scarcely  anything  could  be  conceived  more  inefficient.  The 
amount  of  power  required  to  move  a  given  quantity  of  material  any 
given  distance  is  out  of  all  proportion  to  the  work  done ;  and  a  natural 
consequence  is  that  there  is  much  wear  and  the  upkeep  is  high. 

The  various  types  of  trough  conveyors  are  little  better  than  the  screw 
conveyor.  If  the  trough  be  suspended  and  swinging  (usually  only  where 
a  slight  fall  is  possible)  the  progress  of  the  material  is  exceedingly  slow. 
If  reciprocating  flights  are  employed,  the  result  is  little  better.  A  con- 
siderable improvement  is  the  use  of  flights  attached  to  endless  chains  or 
cables  moving  along  the  axis  of  the  trough  and  pushing  before  them 


412 


THE   INDUSTRIAL   MAGAZINE 


Four-Ton   Yale   &   Towne   portable  electric  hoist  on  a  jib  crane  serving  heavy  lathe   in  West 
Albany  shops  of  the  New  York  Central  R.  R. 
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This  is  a  modification  of  the  table  conveyor,  and  is  adaptable  to  a  great  variety  of  work.      It  is  a 

l«ink  Belt  installation. 


stiffness  or  evenness  to  the  carrying  surface.  Obviously  such  a  con- 
trivance requires  much  more  power  to  operate  than  a  plain  belt  does, 
and  having  many  parts  also  wears  more.  But  as  already  indicated,  it  is 
frequently  necessary  to  sacrifice  low  operating  cost  to  expedience  or 
necessity. 

A  modification  of  the  platform  conveyor,  in  certain  cases  better 
adapted  to  the  conditions  under  which  it  is  to  work,  is  the  table  conveyor. 
This  also  operates  continuously  (or  at  intervals  if  required)  and  differs 
from  the  platform  type  chiefly  in  that  it  consists  of  a  continuous  train 
of  continuous  tables  or  platforms.    This  form  has  been  used  successfully 
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A  I^ink  Belt  Barrel  Conveyor. 
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A  16-inch  ''Robins"  belt  conveyor  handling  ashes  in  a  large  power  plant.     At  the  time  of  taking  the 
picture  it  was  in  excellent  condition  after  six  years'  service. 


belt  or  chain  is  provided  at  required  intervals  with  hooks,  fingers,  or 
arms.  The  object  to  be  lifted  is  placed,  in  any  one  of  several  ways,  on 
a  sort  of  shelf  made  of  projecting  arms  between  which  pass  the  conveyor 
arms,  picking  up  the  object  and  elevating  it  to  the  desired  point,  where 
the  arms  are  tripped  and  the  object  then  slides  off  into  a  chute  or  upon 
a  table,  as  wanted.  For  handling  barrels,  bags,  and  the  like,  the  arms 
are  generally  curved. 

Another  form  of  finger  conveyor  is  generally  used  in  a  horizontal 
or  inclined  position.  The  parcels  or  articles  ride  upon  the  belt  or  chain, 
or  in  a  trough,  and  are  pushed  along  by  the  fingers  or  arms.  This  is 
especially  useful  in  handling  small  parcels,  particularly  when  of  uniform 
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steel  cylinder  provided  with  openings  or  doors  at  suitable  levels.  Such 
an  arrangement  is  compact  and  free  from  danger.  As  in  the  case  of  the 
plain  chute  the  angle  can  be  made  to  suit  the  kind  of  material  descending. 

Three,  and  even  more,  inclines  may  be  contained  in  such  a  conveyor, 
so  that  it  is  possible  to  send  material  not  only  from  any  floor,  but  also 
to  any  other  floor,  if  there  be  not  too  many.  At  the  lower  end  of  each 
incline  there  should  be  a  friction  or  other  retarder,  as  in  the  case  of 
straight  chutes.  If  boxes  or  other  solid  freight  is  to  be  lowered,  the 
floor  of  the  incline  is  not  infrequently  of  conical  rollers,  whose  greater 
diameter  is  toward  the  circumference  of  the  helix.  The  steel  chute, 
however,  is  nearly  always  fully  as  good,  and  does  not  require  the  at- 
tention demanded  by  the  roller  conveyor. 

Hoists  for  lifting  objects  from  floor  to  machine,  or  the  reverse,  are 
essential  in  heavy  manufacturing  shops.  But  since  they  are  generally 
used  in  connection  with  trolleys  or  cranes  and  have  been  considered  in 
the  previous  chapter,  it  seems  unnecessary  to  speak  further  of  them  in 
this  place. 


422  THE   INDUSTRIAL  MAGAZINE 

When  the  tunnel  is  completed,  which,  it  is  now  thought,  will  be 
about  September  ist,  1909,  all  cars,  passenger  and  freight,  will  be 
handled  at  the  terminals  by  means  of  high  power  electric  locomotives, 
operating  by  a  third  rail  system.  This  will  eliminate  the  disagreeable 
features  of  smoke  and  consequent  bad  air  in  the  tunnel  and  greatly 
facilitate  the  switching  necessary  in  the  yards.  Several  sites  for  the 
location  of  the  power  house  operating  the  terminal  zone  are  under  con- 
sideration, but  as  yet  the  railroad  company  is  unable  to  determine  which 
will  be  finally  selected. 

In  making  the  tunnel  plans  and  specifications  it  was  naturally  neces- 
sary to  consider  with  great  care  just  what  functions  the  traffic  demands 
would  require  the  tunnel  to  fulfill.  The  question  of  car  movement  and 
anticipated  volume  of  business,  together  with  almost  endless  other  prob- 
lems have  entered  very  largely  in  connection  with  physical  conditions 
into  the  matter  of  establishing  grades  at  the  approaches  and  the  general 
alignment.  The  heaviest  passenger  and  freight  business  handled  by  the 
Michigan  Central  is  eastbound,  westbound  freight  cars  being  largely 
empties,  so  that  the  grade  from  the  center  of  the  river  to  the  portal  on 
the  Canadian  side  is  plus  one  and  one-half  per  cent;  on  the  American 
side  it  is  plus  two  per  cent. 

In  many  ways  the  tunnel  will  be  in  the  nature  of  an  experiment  in 
the  handling  of  traffic.  At  present  the  expectations  are  that  it  will  have 
an  annual  capacity  of  upwards  of  1,000,000  cars,  and  when  completed, 
will  be  the  source  of  a  great  saving  over  the  ferry  system  now  in  use, 
increasing  facilities  from  200  to  300  per  cent. 

The  engineers'  diagrams  divide  the  tunnel  roughly  under  the  five 
following  heads:  Westerly  open  cut,  1540.07  feet;  westerly  approach, 
2,128.97  feet;  sub-aqueous,  2,622  feet;  easterly  approach,  3,193.14  feet, 
and  easterly  open  cut,  3,300  feet,  making  the  total  distance  of  excavation 
12,786.18  feet,  or  a  trifle  more  than  2.42  miles  from  surface  to  surface. 

The  tunnel  will  penetrate  blue  clay,  with  small  varying  quantities  of 
sand,  for  its  entire  length.  This  material  was  determined  by  churn  drill 
borings  made  one  on  each  side  of  the  line  every  100  feet  of  its  length 
between  the  ends  of  the  approach  retaining  walls  and  by  four  test  pits, 
one  close  to  the  water's  edge  on  each  side  of  the  river  and  one  further 
inside  on  each  side.  The  borings  were  made  with  a  churn  drill  working 
inside  a  2j4-inch  diameter  casing  while  water  was  being  forced  through 
the  I  1 5- 1 6-inch  diameter  hollow  drill  bar.  In  addition  to  observing  and 
recording  the  wash  samples,  the  resistance  to  penetration  of  the  drill  was 
observed  and  core  samples  were  taken  in  many  of  the  holes  at  points 
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contiguous  to  the  tunnel  bore.  According  to  the  resistance  to  penetra- 
tion records,  the  clay  at  the  depth  of  the  tunnel  bore  is  classified  as  soft. 
Judging  from  the  test  pit  records,  however,  it  appeared  to  be  a  medium 
to  medium  to  stiff  blue  clay,  with  a  varying  and  at  no  time  large  content 
of  sand  and  gravel.  According  to  the  test  pit  observations  also,  this 
cla>  gave  ver>'  little  wake ;  a  considerable  flow  came  from  the  sand  and 
gravel  strata  above  the  clay  bed  and  from  the  sand  stratum  at  the  bottom 
of  the  river. 

As  certain  of  the  proposed  designs  called  for  stagings  in  the  river, 
the  sinking  of  sections  of  steel  or  timber  forms,  and  the  depositing  of 
concrete  through  the  wake,  careful  observations  were  made  of  the  current 
velocities.  Considerable  irregularity  was  shown  by  the  meter  readings, 
which  were  taken  at  four  or  five  depths  about  every  200  feet  across  the 
river;  but,  generally  speaking,  the  surface  velocities  were  slightly  above 
or  below  3  feet  per  second,  and  the  bottom  velocities  were  from  1.17  feet 
to  2.2<)  feet  per  second. 

Excavation  has  been  actively  in  progress  since  September,  1906. 
Most  of  the  work  accomplished  thus  far  has  been  devoted  to  the  three 
*Mrifts"  each  above  the  other,  which  have  been  driven  to  make  way  for 
the  "bench  wall,**  or  heavy  retaining  structure  of  solid  concrete,  ap- 
proximately 18  feet  in  perpendicular  thickness,  used  to  reinforce  the 
central  or  inner  arcs  of  the  two  tunnel  walls. 

C>n  either  side  of  the  river  a  blacksmith  shop,  sawmill  and  ware 
houses  for  the  storage  of  cement  have  been  erected.  Two  substantial 
structures  are  devoted  to  the  use  of  the  engineers  as  field  quarters.  In 
each  of  these  buildings  are  locker  rooms,  completely  fitted  baths,  dining 
room  and  kitchen,  and  light,  spacious  office  rooms. 

In  the  yards  on  the  Detroit  side  four  of  the  eight  former  tracks 
have  been  removed  to  afford  space  for  the  tunnel  machiner>*,  for  tem- 
porary tracks  used  in  carrying  off  earth  brought  to  the  surface,  and  for 
rcx^m  in  which  the  actual  excavation  is  being  steadily  effected.  The 
double  tracks  formerly  handling  the  east  and  west  bound  passenger 
trains  have  been  taken  up,  piles  have  been  driven  about  30  feet  to  clay 
and  on  these  a  surface  trestle  of  heavy  timbers  has  been  built.  One 
track  takes  care  of  both  the  incoming  and  outgoing  passenger  trains. 

TTie  approach  tunnels  are  twin  concrete  structures  between  which 
the  retaining  wall  of  the  same  material  is  four  feet  in  thickness.  This 
wall  contains  conduit  chambers  through  which  power,  telephone  and 
telegraph  cables  will  be  strung.     The  side  walls  will  vary  in  thickness 
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from  two  feet  nine  inches  to  four  feet,  as  earth  formation  and  pressure 
necessitate. 

To  avoid  all  possibility  of  water  accumulation,  "sumps,"  or  reser- 
voirs, are  being  constructed  at  the  portals  and  shafts.  These  will  be 
equipped  with  powerful  motors  and  pumpsj  and  the  water  which  may 
gain  entrance  by  a  heavy  rainfall  will  be  pumped  out  as  soon  as  it  gathers. 

Originally  the  sides  of  the  bench  or  retaining  wall  drifts  were  stayed 
by  the  insertion  of  heavy  upright  timbers  placed  at  inter\'als  of  two  feet 
from  center  to  center  and  fastened  to  cross  timbers  at  the  bases  and 
tips,  forming  a  complete  wooden  framework  into  which  the  concrete  for 
the  wall  was  dumped  from  cars.  But  the  soil  encountered  was  of  a  blue 
clay  variety,  which  contains  numerous  "soft  spots"  or  pockets  of  sand. 
The  result  of  this  inequality  of  formation  has  been  that  the  pressure 
exerted  by  the  weight  of  the  strata  between  the  roof  of  the  drift  and  the 
surface  has  proven  so  great  that  in  many  places  the  timbers  have  settled 
out  of  line  and  buckled  so  far  as  to  snap  in  two.  The  only  remedy  was 
more  and  heavier  timbers,  and  now  long  stretches  of  the  excavation  are 
lined  with  wooden  braces  set  almost  edge  to  edge. 

The  subterranean  approach  tunnels  are  being  excavated  in  drifts. 
The  excavation  is  accomplished  by  means  of  a  heavy  steel  shield,  eighteen 
feet  in  diameter.  Thirteen  hydraulic  jacks,  each  with  a  capacity  of  60 
tons,  force  this  shield  forward  into  the  clay.  A  power  plant  has  been 
erected  on  the  ground  to  furnish  this  hydraulic  power  and  to  furnish 
fresh  air  to  the  workings.  Bulkheads  are  put  in  at  distances  of  about 
600  feet.  There  are  hand  dug  holes  of  small  diameter,  spaced  about 
60  feet  apart,  for  convenience  in  lowering  material.  The  contract  plans 
specify  that  the  number  of  shields  employed  shall  be  large  enough  to 
permit  work  on  at  least  two  faces  at  once.  The  shields  are  to  be  erected 
in  shield  chambers,  which  shall  be  an  enlargement  of  the  regular  section 
of  the  tunnel  adjacent  to  the  shafts  sufficient  to  permit  the  contractor  to 
properly  erect  the  shields.  The  bulkheads  or  stop-walls  closing  the 
spaces  between  the  enlarged  sections  and  the  ordinary  tunnel  sections 
shall  be  formed  either  with  special  castings  or  concrete,  as  the  engineer 
may  require.  Before  starting  the  shield  forward  after  its  erection,  a 
standard  cast-iron  lining  shall  be  built  up  temporarily  within  the  en- 
larged section  and  within  the  tail  of  the  shield  to  perfect  shape,  alignment 
and  grade  to  start  the  permanent  lining  from  and  to  form  a  thrust  bearing 
for  the  shield.  After  moving  the  shield  out  of  the  enlarged  section,  all 
of  the  cast-iron  lining  thus  temporarily  placed  shall  be  removed  and  the 
section  filled  in  to  normal  cross-section. 
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Bulkheads  shall  be  built  in  each  tunnel  at  intervals  not  exceeding 
i,cxx)  feet  and  there  shall  at  no  time  be  an  interval  of  more  than  i,ooo 
feet  between  a  shield  and  the  bulkhead  nearest  to  it.  They  shall  be  of 
concrete  or  of  brick  set  in  Portland  cement  mortar.  Each  bulkhead 
shall  be  provided  with  two  air  locks  near  the  bottom  at  least  6  feet  in 
diameter  and  20  feet  long  for  the  passage  of  men  and  materials,  one 
near  the  roof  as  an  emergency  lock  for  the  passage  of  men  only  and  a 
pipe  lock  12  inches  in  diameter  and  31  feet  long  with  a  gate  valve  at 
each  end  for  passing  pipes  and  rails.  The  emergency  lock  shall  be  of 
ample  dimensions  to  contain  the  entire  force  employed  at  any  time  at 
the  heading.  Stairways  and  galleries  extending  the  full  length  of  the 
forward  air  chamber  shall  always  be  maintained  to  give  convenient  access 
thereto  and  for  the  purposes  of  setting  out  lines  and  inspection.  All 
parts  of  bulkheads  and  air  locks  must  be  of  sufficient  strength  to  sustain 
safely  a  pressure  of  45  lbs.  per  square  inch. 

With  regard  to  the  methods  for  depositing  concrete  the  plans  specify 
that  the  contractor  may  select  the  tremie  properly  designed  to  fit  local 
conditions,  drop-bottom  buckets  or  bags.  If  tremies  are  used,  they  shall 
be  constructed  of  steel,  handled  by  power,  so  as  to  be  easily  adjusted  in 
moving  from  place  to  place,  and  designed  so  as  to  give  a  slow,  uniform 
movement  of  the  mass  in  passing  from  the  mixing  platform  to  the  point 
of  deposit.  As  a  rule,  the  tremie  shall  first  be  filled  with  concrete,  which 
shall  be  allowed  to  escape  from  the  bottom,  with  the  aid  of  a  diver, 
concrete  being  placed  in  at  the  top  as  fast  as  it  passes  out  at  the  bottom. 
In  this  manner  the  only  point  where  there  is  danger  of  washing  away  of 
the  cement  from  the  aggregate  is  in  the  adjusting  of  the  concrete  from 
the  bottom  of  the  tremie  to  its  final  position.  Care  shall  be  taken  by 
the  diver  that  the  concrete  has  no  fall  thro'  the  wake,  but  oozes  out  so 
as  to  cause  a  minimum  disturbance  of  the  material.  In  passing  under 
and  around  the  tubs  it  may  prove  necessary  to  have  curved  adjustable 
lengths  provided  at  the  bottom  of  the  tremie  for  depositing  the  concrete 
in  places  that  would  be  inaccessible  for  straight  tubes. 

Where  drop-bottom  buckets  are  used,  they  shall  be  filled  on  the 
mixing  platforms  and  the  tops  closed,  so  as  to  prevent  the  washing  away 
of  the  cement  in  passing  through  the  water.  They  shall  not  be  dumped 
until  the  bucket  is  close  to  the  point  of  deposit,  so  that  the  concrete  will 
not  fall  through  the  water. 

Where  bags  are  used,  the  concrete  shall  be  placed  therein  on  the 
mixing  platforms  and  lowered  to  the  diver,  who  shall  pack  them  closely 
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The  final  plans,  however,  included  a  modification  of  the  first  pro- 
posal, and  it  was  definitely  decided  that  the  object  of  the  work  could* 
best  be  attained  by  building  the  steel  tubes  on  shore,  excavating  the 
trench  in  the  river  and  sinking  the  steel  structure  to  position  betw^een 
rows  of  temporary  piles.  The  piles  are  to  be  so  driven  that  the  rows 
will  be  approximately  60  feet  apart  along  the  tunnels  course.  For  the 
most  part  the  subaqueous  tunnel  itself  is  on  what  is  termed  a  horizontal 
tangent  with  a  cross  section  slightly  modified  from  that  of  the  first  plans. 

Each  of  the  two  tubes  is  23  feet  4  inches  inside  diameter,  their 
centers  being  26  feet  apart,  a  mass  of  concrete  is  to  enclose  them  which 
will  be  over  55  feet  in  width  and  nearly  31  feet  in  depth  over  all,  a  lining 
of  special  concrete  20  inches  thick  will  be  placed  inside  the  tube  shells, 
which  are  to  be  made  of  ^-inch  steel  plates,  and  this  lining  will  be  re- 
enforced  by  I -inch  steel  rods  placed  horizontally  at  intervals  of  ap- 
proximately 18  inches  on  centers  located  about  six  inches  within  the 
interior  surface  of  the  thus  reinforced  lining.  To  provide  for  the  ab- 
sorption of  the  slight  moisture  which  always  gradually  collects  in  sub- 
aqueous tunnels,  a  reservoir  will  be  constructed  near  the  center  of  the 
river.  This  sump,  as  it  is  called  by  tunnel  builders,  will  be  4  x  12  feet 
in  size  and  will  be  connected  with  four  transverse  tunnels  41   feet  long 


Concrete  plant  at  shaft  on  American  side.    To  the  right  at  the  water  edge  can  be  seen  the  diver*' 

floating  outfit. 
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made  of  several  layers  of  heavy  timber  and  tightly  calked.  When  this 
is  accomplished,  each  section  of  the  twin  tubes,  weighing  about  600 
tons,  will  be  launched  transversely  and  floated  down  the  river  to  position 
between  the  rows  of  piles  which  line  the  tunnel  course.  Two  steel 
cylinders  60  feet  long  and  over  10  feet  in  diameter  will  be  for  the  time 
being  secured  by  chains  to  the  diaphragm,  and  will  act  as  buoyant  air 
chambers,  so  arranged  that  they  can  be  easily  adjusted  in  any  position 
along  the  tubes.  The  bulkheads  are  equipped  with  a  series  of  inlet 
valves  on  the  bottoms  and  outlet  valves  at  the  tops,  these  valves  being 
so  arranged  that  they  can  be  operated  from  above. 

As  soon  as  all  is  in  readiness,  the  lower  series  are  opened  admitting 
water  into  the  tubes.    The  upper  valves  are  then  adjusted  to  permit  the 

cross  s^cfion  txmfroits  Smoocooo    Tu/tftel 


discharge  of  air  displaced  by  the  entering  water  and  the  outer  cylinders 
placed  in  the  proper  position  to  maintain  the  tubes  on  a  horizontal  plane 
as  they  are  gradually  submerged.  The  air  cylinders  are  provided  with  a 
compressed  air  mechanism  and  with  such  valves  that  they  also  may  be 
partially  submerged  by  the  addition  of  water  ballast,  or  elevated  by  the 
forcing  in  of  additional  air,  as  the  circumstances  of  the  moment  may 
demand.  In  this  way  the  engineers  will  have  complete  control  of  the 
entire  structure  at  all  times,  as  the  tubes  cannot  sink  except  as  the 
buoyancy  of  the  air  chambers  is  overcome  by  the  weight  of  the  water 
admitted  through  the  bulkhead  valves  and  that  allowed  to  enter  through 
the  valves  of  the  air  cylinders  themselves. 
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Some  difficulty  was  anticipated  in  the  passing  of  the  sleeves  of  one 
tube  section  over  the  end  of  the  adjoining  section,  and  so,  to  eliminate 
the  possibility  of  the  occurrence  of  any  mishap  after  the  tubes  are  sub- 
mcrged*  each  section  will  be  provided  with  sockets  of  cast  steel  which 
will  be  bolted  to  the  outside  of  the  shell  surface.  These  sockets  are  so 
constructed  that  they  may  admit  pilot  pins,  six  inches  in  diameter  and 
between  five  and  six  feet  in  length.  The  plan  is  to  have  these  pins  ex- 
tend parallel  to  the  axis  of  the  tubes,  which  will  be  sunk  with  the  sleeve 
extending  from  the  rear  ends.  From  the  end  of  the  tube  already  sub- 
merged, lines  can  be  made  fast  to  the  next  section  about  to  be  lowered, 
and  by  means  of  lines  and  power-driven  winches  on  the  surface  the 
sinking  section  can  be  so  guided  that  the  pilot  pins  may  be  adjusted  in 
the  sockets  and  the  section  finally  brought  into  place,  the  adjoining  tube 
faces  having  been  nicely  fitted  before  either  section  left  the  surface. 
After  this  is  done  it  will  be  a  comparatively  easy  matter  for  the  divers 
to  lock  the  joints  and  assist  those  on  the  surface  in  depositing  the  cement 
groat  in  the  cylindrical  joint  chambers  as  soon  as  all  water  has  been 
pumped  from  them.  A  force  pump  operated  from  the  surface  will  de- 
liver the  cement  which  will  drive  the  air  contained  in  the  cylinders 
through  a  discharge  pipe.  When  the  grout  begins  to  appear  in  this  air 
discharge  pipe,  the  divers  will  know  that  the  interior  cylinder  is  com- 
pletely filled. 

After  an  inspection  of  the  joints  and  the  alignment  of  the  sections, 
water  will  be  admitted  to  the  buoying  air  cylinders  which  have  been 
hokling  the  tubes  in  place,  and  as  the  chain  fastening  them  to  the 
diaphragm  flanges  is  relieved  of  stress  by  their  gradual  sinking,  the 
tubes  will  be  alk>wed  to  settle  gently  into  final  position.  The  buoys  will 
then  be  pumped  out  and  allowed  to  float  to  the  surface  ready  to  lower 
away  the  next  section,  the  process  being  thus  continued  in  the  case  of 
each  succeeding  section  until  the  river  is  spanned. 


Some  Interesting  Canal  Projects. 


CUTTING  Cape  Cod  at  the  shoulder  was  first  advocated  by  a  hardy 
towns  in  Massachusetts  no  one  ever  hears  the  State  named  as  the 
mariner  of  Sandwich,  and  while  Sandwich  is  one  of  the  oldest 
location  of  the  town,  it  is  "Sandwich,  Cape  Cod."  The  Cape  Codder  is 
unique,  he  is  a  type,  he  loves  the  wave  washed,  storm  beaten  strip  of  sand 
which  is  to  him  Cape  Cod,  and  that  only,  first,  last  and  always.  When 
one  meets  a  Cape  Cod  sailor  away  on  the  other  side  of  the  world  he 
meets  a  man  from  Cape  Cod ;  his  native  State  and  country  have  no  place 
in  his  proud  declaration  that  he  "hails  from  Cape  Cod." 

Since  1620  Cape  Cod  has  been  a  country  by  itself.  It  draws  a  taut 
line  which  none  will  overstep;  its  people,  seafarers,  isolated  by  being 
surrounded  on  three  sides  by  water  and  only  hooked  fast  or  mooted,  as 
a  native  would  say,  to  the  mainland  by  a  narrow  neck  of  land,  the  people 
have  become  non-gregarious  in  the  extreme  and  maintain  a  certain  aloof- 
ness of  manner  fostered  by  the  barren  land  and  storm  beaten,  fog  bound 
life  led  for  many  generations.  With  the  seaside  vacationist  and  the  Cape 
Codder  the  most  formal  relations  have  ever  been  maintained,  and  it  will 
take  some  years  of  the  bustle  and  noise  of  the  commercial  era  following 
the  canal  before  the  soon  to  be  islanders  will  be  as  the  other  dwellers  of 
the  seashore,  glad  to  welcome  the  summer  visitor  and  the  hustling,  breezy 
agent  of  the  busy  world.  Now  that  the  "right  arm  of  New  England"  is 
to  be  amputated  by  Surgeon  William  Barclay  Parsons  and  the  expenses 
of  the  operation  borne  by  August  Belmont  and  company,  the  Cape  be- 
comes an  island  and  the  route  from  New  York  to  Boston  a  short,  safe 
and  pleasant  one. 

Sandwich  the  placid  will  become  a  second  Liverpool,  and  the  "shore 
places"  of  Buzzard's  Bay  will  give  way  to  wharves,  docks  and  warehouses. 
About  fifty  thousand  vessels  of  various  types  now  pass  or  try  to  pass 
the  cape  annually,  and  with  the  reduction  of  time  and  safety  of  the 
passage  the  canal  will  afford  this  number  will  undoubtedly  be  greatly 
added  to  if  not  doubled  in  a  short  time.  The  cutting  of  the  Cape  Cod 
Canal  has  been  advocated  for  more  than  two  hundred  years,  and  many 
have  been  the  plans  proposed.  Many  men  with  many  ideas  have  haunted 
the  legislative  hall  of  the  State  capitol  and  begged  those  who  engaged 
in  great  enterprises  for  aid  in  the  most  feasible  and  common  sense  plans 
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for  saving  life  and  property  ever  proposed  on  the  Atlantic  coast  of 
America.  After  waiting  ten  years  before  taking  any  action  whatever  on 
the  canal  the  Council  of  the  Massachusetts  Bay  Colony  finally  appointed 
a  committee  to  look  into  the  matter,  and  there  it  began  and  ended,  for 
the  sturdy  Puritans  were  probably  too  busy  hanging  witches  in  Salem  or 
hanging  Quakers  in  Boston  to  consider  canals.  If  the  committee  ever 
reported  on  the  measure  no  record  of  the  report  can  be  found. 

ITS  STATE   IN    I717. 

On  some  early  Dutch  maps  of  the  cape  country  a  river  or  estuary 
connecting  Monument  River  with  the  bay,  thus  forming  a  channel  for 
small  beats,  is  shown,  and  in  the  report  of  one  Captain  Cyprian  Southack, 
published  in  1717,  with  a  map  of  a  voyage  he  had  just  completed,  such  a 
waterway  is  shown,  making  a  voyage  in  a  small  boat  possible  from  bay 
to  bay  through  the  shoulder  of  Cape  Cod.  This  passage  is  referred  to  in 
his  report  as  follows:  "The  place  where  I  came  through  with  a  whale- 
boat,  being  ordered  by  ye  govemmt  to  look  after  ye  pirate  ship,  Whido 
Bellame,  commandV,  cast  away  ye  26th  of  April,  1717,  where  I  hurried 
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one  hundred  and  two  men  drowned."  That  important  changes  in  the 
physical  conformation  of  the  cape  have  been  and  are  constantly  taking 
place  is  evident,  and  it  is  possible  that  at  the  time  of  Captain  Southack's 
expedition  a  whaleboat  might  be  navigated  from  Buzzard's  Bay  to  Sand- 
wich, as  indicated  in  his  report. 

The  island  of  Nanset,  once  a  cover  and  breakwater  to  the  harbor  of 
Chatham,  is  nothing  now  but  a  hidden  sandbar,  where  a  white  smother  of 
foam  and  a  hungry  undertow  sweep  over  the  bones  of  long  forgotten 
sailors  and  the  waterlogged  timbers  of  many  wrecked  vessels.  The  cape 
was  broader  and  extended  many  miles  further  out  into  the  ocean,  but 
more  than  two  hundred  years  of  storm  and  strife  has  wrought  many 
changes,  and  the  maps  of  yesterday  will  hardly  be  found  correct  tomorrow. 

It  is  recorded  that  under  date  of  May  i,  1776,  the  General  Court  of 
Massachusetts  Bay  Colony  issued  an  order  authorizing  and  directing  the 
appointment  of  a  committee  of  five  to  proceed  to  the  cape  and  report  on 
the  advisability  of  cutting  the  canal,  engineers  were  employed  and  Gen- 
eral Thomas  Machin,  an  engineer  and  soldier  of  reputation,  undertook 
the  work  when  a  fleet  of  British  vessels  anchored  in  the  bay  and  their 
hostile  attitude  with  a  lack  of  funds  at  the  disposal  of  the  committee 
caused  the  stoppage  of  the  work  and  the  subsequent  abandonment  of  the 
plans.  These  plans  provided  for  a  channel  fourteen  feet  deep  and  costing 
about  $175,000.  Then  came  the  War  of  the  Revolution  and  consequent 
stagnation  of  all  public  work.  However,  Loammi  Baldwin  made  several 
surveys  in  1791,  and  again  in  1818.  After  thirty  years  of  comparative 
quiet  the  Legislature  was  again  petitioned,  but  not  until  1824  was  the 
canal  brought  prominently  to  the  fore  again,  when  President  Monroe 
advised  a  resurvey  with  a  recommendation  that  the  government  build  the 
canal.  The  survey  was  made,  reports  given  and  lost  in  the  dim  misty 
dust  of  political  intrigue  and  finally  forgotten  until  i860,  when  the  poor 
old  canal  came  out  of  its  retirement  only  to  run  full  tilt  into  the  bustle 
of  our  civil  war,  and  the  impossibility  of  obtaining  money  for  the  enter- 
prise shelved  it  again  and  not  a  spadeful  of  earth  was  removed.  Ship- 
owners and  those  most  interested  in  life  saving,  however,  kept  the  scheme 
in  sight,  and  after  the  scars  of  our  internal  war  began  to  heal  the  matter 
was  again  brought  forward,  so  that  General  Foster  in  1875  drew  up  an 
elaborate  plan  for  a  canal  without  locks.  Ten  years  passed  with  no  action, 
and  then  the  inventor  of  a  patent  dredge  went  to  work  and  made  a  very 
respectable  ditch  a  mile  long  when  he  died  and  his  scheme  with  him. 

SCHEME  MORE  ELABORATE. 

Now  the  design  of  Foster  on  a  more  ambitious  scale  is  to  be  ex- 
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River  and  a  ship  canal.  The  proposed  Georgian  Bay  canal  is  growing 
nearer  and  nearer  a  certainty. 

After  two  years'  labor  and  an  expenditure  of  about  half  a  million 
dollars  the  survey  work  in  connection  with  this  route  has  been  com- 
pleted. This  is  a  plan  for  the  construction  of  a  canal,  with  a  twenty-two 
foot  channel,  from  the-  great  lakes  to  Montreal  by  way  of  French  River, 
Lake  Nipissing  and  the  Ottawa  River.  It  is  estimated  that  its  construc- 
tion would  economize  the  cost  of  transportation  and  save  from  three  to 
five  days  in  wheat  and  beef  shipments  from  the  West  to  Europe. 

It  is  a  huge  project,  involving  an  expenditure  of  not  far  from 
$125,000,000.  If  it  is  carried  out  on  the  proposed  lines  wheat  cargoes 
can  be  loaded  at  Duluth  or  Fort  William  and  carried  without  breaking 
bulk  to  any  part  of  the  world.  Ocean  going  refrigerator  ships  could 
load  packing  house  products  at  Chicago  and  deliver  them  at  any  port 
where  they  might  be  wanted.  While  shipments  by  that  route  would  be 
possible  for  only  a  part  of  the  year,  the  canal  and  the  St.  Lawrence 
would  be  open  while  the  lakes  were  open.  The  plan  is  not  new.  It  is 
said  that  the  route  was  first  surveyed  by  Walter  Shanley  in  1858,  and 
other  surveys  have  been  made  at  various  times  since  that  date.  The 
scheme  has  many  friends  in  the  Dominion  government  who  will  urge 
the  taking  up  of  the  work  at  as  early  a  date  as  possible. 

It  may  not  be  doubted  that  the  opening  of  such  a  route  would  be  a 
heavy  blow  to  the  shipping  interests  of  the  United  States.  New  York 
and  Buffalo  would  be  the  greatest  sufferers.  Chicago  is  working  with 
true  Western  energy  to  convert  the  drainage  canal  into  a  ship  canal  and 
become  a  port  where  all  the  advantages  of  deep  water  freight  handling 
will  add  to  her  already  great  shipping  facilities.  To  become  a  seaport 
she  must  overcome  all  the  obstacles  of  Mississippi  River  navigation, 
and,  even  with  a  clear  waterway,  the  route  from  the  Gulf  of  Mexico 
is  a  long  and  twisted  one.  Several  hundreds  of  thousands  of  dollars 
have  already  been  expended  on  this  idea.  It  may  be  a  future  certainty, 
but  it  will  be  in  the  dim  and  distant  future,  as  the  lowering  of  Lake 
Michigan  to  a  dangerous  degree  and  the  deepening  and  straightening 
the  lower  rivers  are  questions  of  importance  that  may  not  be  divorced 
from  the  scheme. 

Again,  Chicago  interests  are  directly  affected  by  the  Port  Arthur 
Ship  Canal,  which  gives  a  part  rail  connection  with  the  gulf  of  great 
importance.  Kansas  City  Southern  Railway  interests  express  confidence 
that  Port  Arthur,  Texas,  will  soon  be  made  a  port  of  entry.  It  was  on 
condition  that  this  session  of  Congress  approve  a  measure  to  that  effect 
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that  the  directors  of  the  road  empowered  Herman  Sielcken,  chairman 
uf  the  Board,  to  make  the  offer  to  the  government  of  the  ship  canal 
owned  by  the  railway. 

Hy  the  terms  of  this  offer  the  government  will  own  the  waterways 
outright,  the  docks  and  banks  remaining  the  property  of  the  Port 
Arthur  Canal  and  Dock  Company,  which  is  owned  by  the  railway. 
Should  the  government  see  fit  to  dredge  and  widen  the  canal  the  railway 
offers  to  turn  over  twenty  feet  of  land  for  that  purpose  on  either  side 
of  the  canal. 

The  ship  canal  extends  from  Port  Arthur  seven  miles  to  deep  water 
on  the  (julf  of  Mexico.  It  is  expected  that  a  g^eat  future  awaits  Port 
Arthur  as  a  terminal  port  for  oil  and  grain  shipments. 

After  the  Cape  Cod  canal,  the  ck)sest  second  appears  to  be  a  canal 
that  will  give  Pittsburg  a  shipway  between  Lake  Erie  and  the  Ohio 
River.  This  will  be  of  the  greatest  importance  to  the  iron  and  steel  in- 
dustr}%  as  it  will  reduce  the  cost  of  conveying  the  ore  from  the  mines  to  the 
mills.  The  present  cost  of  carrying  the  ore  from  Ashtabula  to  Pittsburg 
by  rail,  a  distance  of  about  one  hundred  and  fifty  miles,  is  greatly  above 
that  of  bringing  it  down  from  Lake  Superior  mines,  over  nine  hundred 
miles,  by  steamer.  With  a  suitable  canal  the  ore  could  be  taken  from 
the  mines  to  Pittsburg  at  about  what  it  now  costs  to  ship  it  to  Ashtabula. 
Pittsburg  has  great  industrial  interests  in  the  hands  of  men  who  can 
furnish  the  capital  required,  and  the  Lake  Erie  to  Ohio  River  Canal  is 
a  strong  probability. 

After  the  Cape  Cod  canal  comes  the  scheme  of  constructing  a  con- 
tinuous inside  waterway  from  New  York  to  Florida  and  thence  to  the 
Gulf  of  Mexico.  This  is  not  such  a  difficult  matter  as  would  at  first 
appear,  as  with  rivers,  bays  and  canals  it  is  now  possible  to  cover  this 
entire  route  with  a  small  vessel. 


An  Excavator  and  Conveyor  Problem 
with  Five  Solutions. 

By  W.  Barnes. 

AN  interesting  problem  is  found  in  connection  with  the  open 
quarrying  of  brown  hematite  iron  ore  in  England. 
In  the  quarries  dealt  with,  the  iron  ore  deposits  are  some 
6  to  8  feet  in  thickness  and  from  6  to  30  feet  below  the  surface  of  the 
ground.  These  iron  ore  fields  are  leased  to  various  companies  who  are 
under  an  agreement  with  the  land  owners  to  pay  a  royalty  of  so  much 
per  ton  for  all  ore  that  is  taken  out,  and  in  addition,  to  leave  the  ground 
in  practically  the  same  condition  as  they  found  it,  excepting,  of  course, 
it  will  be  several  feet  lower.  This  means  that  the  overburden  must  first 
be  removed,  the  ore  then  taken  out  and  the  overburden  replaced  and 
left  in  a  leveled  state  for  cultivation  purposes.  In  some  fields  it  is  even 
necessary  to  replace  the  soil,  originally  at  the  top  and  some  2  to  3  feet 
from  the  surface,  back  again  to  the  top,  as  the  lower  soil  is  too  poor 
for  agricultural  purposes.  As  this  has  to  be  done  by  hand  labor  it  is 
not  considered  in  the  following  examples. 

A  typical  section  through  one  of  the  workings  is  illustrated  on  page 
— ,  (Fig.  1),  the  overburden  and  the  iron  ore  being  clearly  shown  in 
their  respective  positions.  After  the  overburden  has  been  stripped  off, 
the  ore  is  loaded  either  by  hand  labor  or  by  means  of  a  steam  shovel 
into  wagons. 
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Fig.  1— Sectional  view  through  a  typical  working. 
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ore  is  found  among  the  lower  portion  of  the  overburden  which  has  tcj^ 
be  sorted  out  and  loaded  into  the  ore  wagons. 

The  illustration  on  page  — ,  (Fig.  3),  shows  a  huge  steam  shovel 
of  the  crane  or  revolving  type,  which  has  been  built  to  excavate  the 
overburden  and  discharge  it  some  70  feet  away  without  the  assistance 
of  a  conveyor  or  dump  cars.  It  will  swing  a  complete  circle  and  cut  in 
any  position  round  the  machine.  It  stands  upon  the  top  of  the  iron  ore 
and  has  a  good  foundation  to  work  upon,  otherwise  the  great  weight  of 
the  machine  acting  through  the  comparatively  small  base,  would  cause 
the  wheels  to  sink  more  or  less  into  the  ground  and  so  cause  trouble. 
Referring  to  the  illustration  the  dipper  is  shown  just  after  the  commence- 
ment of  a  cut.  When  a  cut  has  been  taken  the  upper  part  of  the  machine 
is  rotated  until  the  dipper  is  immediately  over  the  excavated  overburden 
shown  in  the  diagram  on  Page  — ,  ( Fig.  1 ) .  The  driver  then  opens  the 
bucket  door  by  means  of  a  latch  cord  and  discharges  the  material  from 
the  dipper.  The  machine  is  then  rotated  or  slewed  back  again  and  the 
cycle  of  operations  is  repeated.  The  distance  from  center  of  dipper  to 
center  of  machine  is  70  feet.  The  boom  is  70  feet  long  and  the  dipper 
has  a  capacity  of  2  cubic  yards.  The  crowding  or  thrusting  motion  on 
the  dipper  arm  is  actuated  by  a  large  steam  cylinder  mounted  inside  the 


Fig.  3— A  mammoth  steam  shovel  of  the  crane  or  revolving  type. 
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The  advantages  of  the  machine  are :  It  requires  few  men  to  operate 
it  and  the  necessity  for  handling  the  material  twice  is  avoided,  as  the 
machine  is  in  reality  an  excavator  and  conveyor  combined;  also  the  ex- 
cavated material  can  be  discharged  so  as  to  make  the  surface  of  the 
ground  comparatively  level. 

The  disadvantages  are:  Owing  to  the  great  distance  of  the  dipper 
from  the  center  of  the  machine  the  upper  structure  has  to  be  revolved 
at  a  comparatively  row  rate  of  speed,  so  that  only  one  cut  per  minute 
can  be  taken. 

Great  care  has  also  to  be  taken  to  keep  the  machine  level,  otherwise 
it  is  difficult  to  rotate  in  one  direction  and  is  liable  to  swing  round  of 
its  own  accord  in  the  reverse  direction. 

The  weight  of  the  shovel  is  70  tons.  Moderate  material  can  be  ex- 
cavated at  the  rate  of  approximately  800  cubic  yards  per  10  hours  day. 

The  shovel  was  made  by  J.  H.  Wilsons  of  Liverpool,  the  excavator 
gear  being  the  patent  of  Simpson  &  Porter. 

In  several  instances  a  similar  machine  to  the  foregoing  is  employed 
but  fitted  with  a  grab  in  place  of  the  dipper  and  arm.  This  arrangement 
is  not,  however,  so  effective  as  the  dipper. 

Our  next  solution,  page  —  (Fig.  4),  is  a  steam  shovel  of  the  usual 
size,  loading  on  to  an  endless  conveyor.  As  in  our  last  example  the  steam 
shovel  stands  on  top  of  the  iron  ore.  whilst  the  conveyor  runs  upon  a  set 
of  temporary  rails,  laid  between  the  excavated  material  and  the  ore 
wagons,  which  the  men  can  be  seen  loading  by  hand  The  steam  shovel 
is  of  the  crane  or  revolving  type,  weighing  45  tor  and  carries  a  IVz 
cubic  yard  dipper.  Moderate  material  is  loaded  o:.  to  the  conveyor  at 
the  rate  of  1,200  cubic  yards  per  10  hours  day. 

The  conveyor,  which  is  about  60  feet  long,  carries  its  own  engines 
and  boiler  and  has  one  engineer  in  charge.  The  main  framing  which 
carries  the  traveling  wheels  on  its  lower  side  suports  a  slewing  ring  on 
the  upper  side,  upon  which  the  superstructure  can  be  rotated.  The  end 
of  the  conveyor  nearest  to  the  shovel  is  weighted  and  rests  upon  the  iron- 
stone. This  end  also  carries  a  hopper,  into  which  the  dipper  discharges 
its  contents,  'the  advantages  of  this  arrangement  over  the  preceding 
example  is  that  owing  to  the  steam  shovel  being  of  a  normal  size  a 
greater  output  per  day  can  be  dealt  with  and  harder  material  excavated. 

Its  disadvantages  are:  (a)  Two  distinct  machines  are  required,  to- 
gether with  a  double  quantity  of  labor.  (&)  The  conveyor  takes  up  valu- 
able room  between  the  iron-ore  wagons  and  the  excavated  overburden. 
(c)  The  latter  material  cannot  be  leveled,  as  it  is  always  being  discharged 
at  one  point,  viz.,  the  end  of  the  conveyor,  so  that  it  leaves  the  ground  in  a 
series  of  huge  ridges. 
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The  position  of  the  plow  upon  the  rim  can  be  altered  by  means  of 
a  windlass,  by  the  engineer  on  the  machine.  The  excavated  material 
can  therefore  be  discharged  at  any  point  round  the  circumference  of  the 
wheel,  as  the  material  is  carried  round  upon  the  rim  (as  may  be  seen 
in  the  illustration)  until  it  reaches  the  plow,  and  is  then  shot  off  at  that 
point.  This  means  the  material  can  be  leveled  to  such  an  extent  that 
hand  labor  for  this  purpose  afterward  is  reduced  to  a  minimum.  A  re- 
volving hopper  between  the  conveyor  wheel  and  the  steam  shovel  receives 
the  contents  of  the  dipper.  From  thence  it  is  distributed  automatically 
on  to  the  conveyor  rim  and  carried  round  until  it  reaches  the  plow.  The 
contrivance  at  first  sight  looks  like  what  one  might  call  a  wild  idea,  yet 
the  conveyor  in  actual  working  is  successful  from  every  point  of  view. 

Its  advantages  are:  (a)  It  requires  but  little  power  to  drive  it,  due 
to  the  way  it  is  pivoted  and  balanced  and  the  method  of  driving  from 
the  rim.  (&)  It  will  distribute  the  material  where  required  by  altering  the 
position  of  the  plow,  (c)  Unlike  a  belt  conveyor,  there  is  little  or  no  wear 
upon  it,  as  this  particular  one  has  been  at  work  for  nearly  6  months  and 
the  paint  is  not  yet  worn  off  the  surface  of  the  rim. 

The  inventor  and  patentee  of  this  conveyor,  Alfred  R.  Grossmith, 
has  also  a  new  design  of  excavator  in  course  of  construction,  to  work  in 
conjunction  with  this  conveyor. 

This  particular  excavator  was  illustrated  in  the  June  number  of  the 
"Industrial  Magazine*'  this  year,  page  26,  and  described  on  page  28.  This 
excavator  when  completed  will  take  the  place  of  the  steam  shovel  now 
used  and  shown  in  the  illustration.  In  principle  this  excavator  is  of  the 
endless  bucket  type  and  discharges  the  excavated  material  on  to  an  an- 
nular platform  revolving  round  a  center  tower.  From  this  revolving 
platform  the  material  is  distributed  on  to  the  rim  of  the  conveyor,  the  rest 
of  the  operations  being  as  already  described.  The  existing  arrangement 
deals  with  about  1,000  cubic  yards  per  day,  although  the  conveyor  is 
capable  of  dealing  with  double  or  treble  this  quantity.  It  is  confidently 
expected  that  the  output  mentioned  will  be  considerably  improved  upon 
when  the  new  excavator  gets  to  work. 

Our  last  solution,  illustrated  on  page  —  (Fig.  6),  consists  of  a  com- 
bined excavator  and  conveyor  made  by  the  Lubecker  Manufacturing  Co. 
The  excavator  is  of  the  endless  bucket  type  and  cuts,  unlike  the  majority 
ot  excavators,  in  a  downward  direction.  As  will  be  noticed,  the  buckets 
cut  a  slope  or  batter  and  then  take  a  horizontal  direction  for  6  feet  in 
order  to  clean  up  or  level  the  ground.  The  frame  or  boom  carrying  the 
chain  of  buckets  is  hinged  at  the  end  of  this  horizontal  portion  and  may 
be  lowered  out  or  raised  to  practically  any  angle.  The  lowering  out  mo- 
tion is  utilized  for  putting  on  another  cut,  sq.  that  it  is  not  necessary  to 
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to  the  housing,  the  drive  being  taken  on  to  a  similar  pulley  at  the  extreme 
end  of  the  conveyor.  The  excavated  material  is  taken  up  in  the  buckets 
to  the  mouth  of  a  shoot  situated  almost  at  the  top  of  the  machine.  The 
shoot  terminates  at  the  end  of  the  conveyor  nearest  to  the  machine,  so 
that  the  material  is  delivered  on  to  the  belt,  which  runs  on  troughed  roll- 
ers, conveyed  to  the  end  and  discharged  in  the  usual  way. 

The  advantages  of  this  machine  are:  (a)  The  excavator  and  the  con- 
veyor are  contained  in  the  one  machine  so  that  only  one  set  of  rails  is 
necessary,  (fe)  No  time  is  lost  through  discharging  the  excavated  material, 
as,  when  at  work,  the  buckets  are  continually  cutting,  (r)  The  labor  on 
the  machine  is  reduced  to  the  minimum,  only  one  engineer  being  required 
to  look  after  the  whole  of  the  duties,  including  the  firing. 

It  is  practically  an  ideal  machine  for  the  place  and  the  conditions 
under  which  it  is  employed.  The  material  consists  of  light  peaty  soil, 
which  it  excavates  at  the  rate  of  1,200  cubic  yards  per  10  hours  day. 
The  machine  will  not,  however,  deal  sucessfully  with  heavy  material  in- 
terspersed with  boulders,  but  is  essentially  a  machine  for  light  materials. 


Hydraulic  iVteasuring  Instruments. 

By  R.  C.  Beardsley. 

THE  (k)vcrnment  of  the  United  States  has,  for  many  years,  been 
engaged  in  measuring  the  flow  of  the  principal  rivers  of  this 
country,  and  it  is  to  the  Government  we  owe  practically  all 
the  instruments  used  for  such  measurements,  as  well  as  the  methods 
ailoptcd. 

The  weir  is  one  of  the  exceptions,  and  to  trace  its  originator  we 
would  have  to  go  back  a  number  of  centuries.  It  is  the  most  accurate 
nicthiKl  of  measuring  water  which  we  have  today,  and  all  other  devices 
arc  referred  to  the  weir  as  the  standard.  In  view  of  the  fact  that  the 
construction  of  a  weir  is  a  comparatively  simple  and  inexpensive  afFaiFf 
it  seems  strange  that  it  is  not  used  more  frequently.  It  should  be  used 
IV.  a  larj^e  majority  of  the  Government  measurements  for  obtaining  th^ 
wi'.tfiium  flow  of  streams,  and  the  engineer  called  upon  to  measure  the 
::*>\\  of  a  river  with  a  view  to  its  development,  should  make  every  effort 
To  get  such  measurements. 

Referring  to  Figure  1.  D  is  a  section  showing  how  the  edges  of  the 
\  cir  are  brought  to  a  sharp  level  edge.  The  height  of  the  weir*s  crest 
Trust  Ixr  sufficient  so  that  whatever  the  flow  may  be,  the  level  of  the  tail 
water  will  not  rise  al>ove  the  crest.  .\ir  must  be  freely  admitted  into  the 
s;iace  \\  as  otherwise  a  vacuum  will  form  and  seriously  affect  the  mcas- 
nrciix'nts.  It  is  necessary  to  measure  the  depth  H  accurately,  and  to  do 
il.is  two  methods  are  adopted.  For  rough  work,  such  as  the  measure- 
rrcnt  of  stream  flow,  the  Ciovernment  usually  places  a  long  sloping 
strai^ht-e<!ge  A,  Fig.  1.  on  the  river  bank  and  fastened  to  posts  driven 
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into  the  earth.  The  edge  is  so  graduated  that  the  divisions  are  one  inch 
apart,  vertically,  and  the  zero  mark  at  the  center  of  the  straight-edge  on 
a  level  with  the  crest  of  the  weir,  or  the  level  of  the  water  selected  as 
datum.  With  this  method,  a  small  rise  vertically  makes  a  larger  reading 
along  the  edge.  When  a  test  is  to  be  run  on  turbines,  and  extreme 
accuracy  desired,  the  hook  gauge  shown  at  B  is  used.  By  means  of  a 
level  the  point  of  the  hook  is  set  level  with  the  crest  and  the  vernier  on 
the  staff  adjusted  so  that  it  is  at  zero.  The  hook  is  then  raised  until  the 
point  makes  a  minute  pimple  on  the  surface  of  the  water  and  the  reading 
taken.  All  measurements  made  to  get  the  depth  H,  must  be  made  up- 
stream about  six  feet  from  the  crest,  and  the  hook  gauge  should  be 
enclosed  in  a  box,  which,  while  open  to  the  full  water  pressure,  protects 
the  hook  from  all  currents. 

To  build  a  weir  on  streams  having  solid  rock  bottom,  all  that  is 

necessary  is  to  drill  holes  about  18  inches 
deep  and  set  up  the  posts  A,  Figure  3, 
to  hold  the  weir  plank.  The  edges  of 
the  plank  in  contact  with  the  rock  are 
made  water-tight  with  earth  or  concrete, 
as  at  B.  For  soft  bottoms,  provision 
must  be  made  to  prevent  undermining, 
,  and  the  writer  has  found  the  method 
illustrated  in  Figure  4  to  be  satisfactory. 
The  posts  A  are  driven  in  line  and 
the  mat  built  with  holes  which  fit  the 
location  of  the  posts,  and  lowered  down 
over  them.  If  there  is  little  current,  the  mats  may  be  loaded  down 
upon  the  river  bed  first  and  the  posts  driven  through  the  holes,  but 
usually  if  the  proper  place  is  selected  for  the  measurement,  there  will 
be  considerable  current.  Having  the  mats  in  place,  sheet  piling  must  be 
driven  if  the  bottom  is  soft,  and  the  ends  thoroughly  secured  to  prevent 
washing  around.  Then  the  weir  plank  B,  E,  etc.,  are  put  in  place.  The 
flow  is  then  calculated  from  Q  =  3.33  L  i/H'  where  L  =  length  of 
weir  in  feet,  H  the  depth  of  water  over  the  crest  in  feet  measured  as 
already  described,  and  Q  the  cubic  feet  of  water  per  second. 

Next  to  the  weir  in  order  of  accuracy  is  the  Venturi  Meter.  This 
instrument  consists  of  the  mechanism  shown  in  Figure  5.  Water  enters 
the  meter  at  A,  at  such  a  velocity  that  at  the  throat  B  it  will  be  some- 
where between  3  and  6  feet  per  second.  The  gauge  C  will  only  give 
proper  readings  between  these  velocities,  and  in  order  to  obtain  them, 
the  ratio  between  the  diameter  of  the  tube  and  the  throat  must  be  from 
2:9  to  1 :16.    The  tubes  on  either  side  of  the  throat,  including  the  tapers, 
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may  be  made  of  any  material,  as  metal,  wood  staves  or  reinforced  con- 
crete, but  the  throat  must  be  of  some  durable  and  non-corrodable  metal. 
The  head  lost  by  the  use  of  the  Venturi  is  figured  as^a  percentage  of  the 
total  head  H,  which  is  necessary  to  produce  the  desired  velocity  at  the 
throat.     Let  V,  =  \'elocity  in  the  tube  and  V,  =  velocity  at  the  throat. 

V*  —  V* 

Then  H=  -  — -.    The  usual  loss  is  about  lo  to  15  per  cent  of  H. 

04.4  ^  ^ 
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The  gauge  measuring  the  flow  is  shown  at  (C)  and  its  action  is 
caused  by  the  water  passing  through  the  throat,  producing  a  partial 
vacuum  which  is  proportional  to  the  velocity.  The  reading  is  then  taken 
the  same  as  those  on  a  barometer. 

While  Venturi  meters  are  primarily  intended  for  the  measurement 
of  the  flow  in  the  pipes  of  city  water  works,  they  may  frequently  be 
used  to  measure  water  power.  The  accuracy  is  easily  within  3  per  cent, 
and  hot  or  dirty  liquids  may  be  measured  with  equal  facility. 

Next  in  order  to  the  fixed  measuring  devices,  are  the  portable  instru- 
ments used  by  the  engineer  to  measure  the  velocity  of  the  water  in 
streams.  Such  instruments  do  not  indicate  the  quantity  of  water  as  do 
the  weir  or  Venturi,  but  leave  the  area  of  the  river's  cross  section  to  be 
measured  by  the  engineer  and  then  this  area  is  multiplied  by  the  velocity 
given  by  the  meter. 


Fig.  4. 


There  are  two  types  ot  current  meters  on  the  market,  namely,  the 
revolving  electric  and  the  direct  reading  deflecting. 

Among  the  revolving  meters  the  most  prominent  are  the  following: 
"Warren  Ball  Bearing,"  "Fteley,"  "Haskell,"  "Small  Price,"  "Large  Price" 
and  "Colorado."  These  meters  are  all  of  the  general  type  shown  in  Figure 
6  and  depend  on  the  revolutions  of  a  wheel  for  their  accuracy.  This 
wheel  is  mounted  on  jewel  or  ball  bearings,  and  is  so  calibrated  that  a 
certain  number  of  revolutions  in  a  certain  time  indicate  a  certain  velocity. 
An  electrical  contact  rings  a  bell  every  revolution,  or,  in  some 
cases  every  ten  revolutions.  A  stop  -  watch  is  used  to  get  the 
time.      As    the    current    may   be   quite    strong,    a    heavy    weight   of 
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vane  normal  to  the  current  as  the  maximum  reading  is  taken,  which 
must  necessarily  be  the  normal  position  of  the  vane.  As  shown,  the 
meter  is  24  inches  long,  and  for  greater  depths  24  inch  extensions  are 
added.  This  meter  only  weighs  about  5  lbs.  and  is  complete  in  itself. 
There  are  no  delicate  pivots,  vanes  or  rudders  to  become  bent,  no  wires 
to  entangle  or  get  short  circuited,  no  batteries  to  run  down,  and  no 
heavy  weights  to  pay  express  on  or  carry. 

Another  great  advantage  of  the  direct  reading  meter  is  that  it  only 
takes  a  few  seconds  to  make  a  reading,  and  no  stop-watches  are  required. 
A  modification  of  this  meter  is  made  to  record  on  a  roll  of  paper  the 


Fig.  7. 


velocity  and  depth,  giving  the  engineer  all  the  information  desired  except 
the  width  of  the  river. 

All  meters  must  be  calibrated,  and  this  is  usually  done  by  attaching 
the  instrument  to  a  boat  which  is  towed  over  a  marked  course  at  different 
speeds.  The  Government  has  three  calibrating  stations  where  the  meters 
are  towed  by  a  machine.  A  curve  is  then  prepared,  giving  the  velocity 
for  each  speed  of  revolution.  The  direct  reading  meters  are  all  cali- 
brated in  a  large  revolving  tank  driven  by  a  motor. 

Much  depends  on  the  proper  selection  of  the  place  for  making 
velocity  measurements.  The  best  place  is  where  there  is  a  rather  strong 
current  and  where  the  sides  of  the  river  are  as  straight  and  smooth  as 
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jM>s<iil>lc.   and   the  bottom   level   and   smooth.     Measurements   made  on 
heavy  riffles  or  in  pools  are  worthless. 

There  are  three  methcxls  of  taking  measurements: 

First — Six-tenths  single  point. 

Second — Surface  single  point 

Third — Integrating. 

In  the  first  method,  the  meter  is  held  at  each  five  or  ten  foot  point 
acro^is  the  stream  and  under  water  six-tenths  the  whole  depth.  The 
average  of  these  readings  is  taken  as  the  average  velocity  of  the  entire 
section. 

In  the  second  method,  the  meter  is  held  about  twelve  inches  under 
water  at  each  measuring  point  and  the  average  multiplied  by  .85  to  .95, 
depending  on  the  roughness  of  the  bottom. 

In  the  third  method,  the  meter  is  slowly  lowered  to  the  bottom  of 
the  stream  at  each  measuring  point,  and  raised  again,  and  the  average 
gives  the  average  velocity  for  the  section. 

Where  great  accuracy  is  desired,  each  of  these  methods  should  be 
used  and  the  average  of  the  three  taken. 

Meter  measurements  should  give  within  10  per  cent  of  weir  values. 
Costs  run  about  as  follows: 

Weirs — $50.00  up.  depending  on  location. 

Venturi  Meters  with  recording  gauges: 
6  in.— $600.00. 

12  in.— $770.00. 

2-^  in.— $1,130.00. 

36  in.— $1,680.00. 

48  in.— $3,060.00. 

60  in.— $4,890.00. 

Revolving  current  meters: 

Smallest  size.  $50.00  to  $60.00. 

Larger  size,  $150.00. 

To  these  prices  add  $8.00  for  stop-watch ;  $50.00  for  electric  regis- 
ter, and  $13.00  for  calibration. 

Beardsley  direct  reading  deflecting: 

Standard  with  one  extension.  $50.00. 

Recording  with  one  extension,  $100.00. 

Special  recording  meters,  $150.00  up. 

Calibrated  and  all  complete. 

The  Beardsley  Deflecting  Meter  is  manufactured  by  the  Beardslcy- 
Thomas  Co.,  1123  Schofield  Bldg..  Qeveland,  O. 


The  tendency  of  some  people  to  begrudge 
every  expense  for  shop  equipment  is  so  old  and 
well  known  a  condition  that  it  is  needless  to 
repeat  it,  excepting  as  a  mat- 
Misplaced  ter  of  fact.  This  tendency, 
Economy.  however,  has  had  an  unfavor- 
able influence  on  the  estimation 
of  the  actual  value  of  the  milling  machine.  The 
successful  operation  of  this  machine  depends 
to  a  great  extent,  or  one  might  well  say  chief- 
ly, upon  the  kind  of  tools  with  which  it  is  used. 
In  the  successful  use  of  the  milling  machine  on 
anything  excepting  the  very  plainest  class  of 
work,  the  cutters  and  fixtures  used  play  a  role 
fully  as  important  as  that  of  the  machine  itself. 
The  firms  who  begrudge  every  penny  that  is 
spent  upon  accessories,  and  simply  install  a 
milling  machine  in  the  shop  provided  with 
plain  cutters  and  arbors,  and  one  or  two  ordi- 
nary vises,  and  then  expect  the  operator  to  take 
any  kind  of  a  job  and  prove  the  excellenc^e  of 
the  machine  as  compared  with  a  planer  or 
shaper,  are  greatly  mistaken  as  to  the 
best  way  of  getting  the  full  efficiency 
out  of  a  milling  machine.  In  such  a 
case  one  might  even  say  that  a  great  deal 
of  the  money  paid  out  for  the  machine  itself 
is  practically  wasted.  Still,  the  idea  that  when 
a  high  gracle  milling  machine  is  installed  in  the 
shop,  all  that  is  necessary  has  been  done,  is  a 
greatly  prevalent  view,  and  one  which  is  alto- 
gether too  common  where  men,  not  directly 
acquainted  with  the  mechanical  operations  of 
a  shop,  and  all  the  little  details  combined  with 
it,  consider  themselves  able,  with  little  or  no 
advice  from  the  actual  operators,  to  equip  the 
shop  in  the  manner  tending  to  give  to  each 
machine  its  greatest  efficiency.  In  such  cases 
a  good  machine,  which  would  prove  an  excel- 
lent tool  if  equipped  in  the  best  way,  might 


prove  less  efficient  than  older  methods.  The 
result  is  a  greatly  reduced  output  and  the  ma- 
chine, and  sometimes  the  operator  as  well,  arc 
blamed,  when  really  the  cause  of  the  trouble 
is  to  be  found  in  the  inexperience,  and  perhaps 
stinginess,  of  the  very  persons  who  would  be 
most  benefited  by  the  additional  outlay  neces- 
sary for  proper  cutters  and  fixtures. — 
Machinery. 


Even  if  '^peace  hath  her  victories  no  less  re- 
nowned than  war,"  the  price  paid  for  success 
in  the  industrial  struggle  quite  equals  the  cost 
of  the  triumph  of  one  army 
The  Cost  of  over  another  in  deadly  mili- 
••Progress."  tary  array.  Modem  progress 
comes  high  when  we  reckon  in 
the  toll  of  lives,  of  misery,  of  sorrow  it  exacts. 
Herr  Guillery,  an  official  of  the  Prussian  Rail- 
way Administration,  has  prepared  a  table  show- 
ing the  fatalities  caused  by  the  railways  of  the 
various  countries  of  the  world,  and  the  statis- 
tics given  therein  are  nothing  less  than  ap- 
palling. Incidentally  he  finds  that  the  rail- 
ways of  the  United  States  have  the  unen- 
viable distinction  of  being  the  most  deadly. 
Out  of  every  thousand  railway  employees  the 
ratio  of  the  number  injured  each  year  is  given 
as:  United  States,  43.5;  Switzerland,  25.3; 
England,  11.9;  Belgium,  11;  Germany,  2.4, 

Out  of  every  10,000  employees  the  relative 
figures  of  killed  are:  United  States,  26.1; 
England,  12.3;  Switzerland,  8.2;  Russia,  7.5; 
British  India,  6.7.  Belgium,  4.1. 

Herr  Guillery  states  that  his  investigations 
revealed  the  fact  that  in  one  year — 1902-03 — 
76,500  persons  were  injured  by  railways  in  the 
United  States,  60,000  of  the  number  being  em- 
ployees, and  9,800  were  killed,  of  whom  3,600 
were  employees. 
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The  question  as  to  whether  the  tropics  will 
eventually  displace  the  temperate  zones  as 
leaders  in  civilization  has  been  pretty  well 
threshed  out.  It  has  come  to 
Uses  of  the  be  admitted  generally  that  the 
Tropics.  white  man  cannot  adapt  him- 

self to  a  tropical  climate  so  as 
do  as  effective  work  as  he  does  in  colder 
climates.  If  he  has  ever,  in  his  long  course 
of  development,  been  adjusted  to  tropical  con- 
ditions, he  seems  to  have  lost  the  power.  Addi- 
tional light  has  been  shed  upon  the  subject  by 
the  recent  explanation  of  Major  Woodruff, 
who  calls  attention  to  the  fact  that  sunlight  is 
a  strong  stimulant,  reacting  powerfully  upon 
human  health  and  life.  The  white  man  going 
to  a  tropical  climate  is  flooded  with  sunlight 
of  unaccustomed  energy,  and  over-stimulated. 
For  a  while  he  suffers  no  ill  effects,  but  rather 
an  exhilaration.  Eventually  he  succumbs  to 
this  broadside  of  unnatural  energy.  He  gets 
drunk  with  sunlight,  and  pays  the  penalty. 
The  only  way  the  white  man  has  found  to 
resist  extinction  in  the  tropics  is  to  change 
his  methods  of  life,  and  eat,  dress  and  work 
as  the  natives  do.  He  must  perforce  become 
lazy  and  careless.  He  may  drain  swamps  and 
kill  mosquitoes,  but  he  cannot  extinguish  the 
all  subduing  sunlight. 

That  is  one  side  of  the  tropical  question.  The 
other  affords  a  vision  of  vast  opportunities. 
The  white  man  cannot  adapt  himself  to  the 
tropics  and  work  at  his  old  pace,  but  he  can 
assist  in  the  development  of  tropical  resources 
to  supply  the  white  man's  needs  at  home, 
where,  in  temperate  regions,  he  uses  up  the 
products  of  the  earth  faster  than  nature  can 
supply  them.  The  solution  of  the  problem 
seems  to  lie  in  balancing  the'  excessive  energy 
of  northern  races  with  the  excessive  natural 
production  of  food  and  other  material  in  the 
tropics.  Near  the  equator  vegetation  grows  in 
such  luxuriance  that  the  natives,  whose  wants 
are  simple,  cannot  use  more  than  a  mere  frac- 
tion of  the  output.  To  apply  this  vast  reser- 
voir of  vegetable  energy  to  the  needs  of  con- 
sumers in  the  regions  where  animal  life  is 
energetic  and  vegetable  life  laggard,  seems  to 
be  the  biggest  problem  of  modern  civilization. 
The  possibilities  in  the  working  out  of  this 
general  principle  are  just  beginning  to  be  ap- 
preciated. Increasing  transportation  facilities 
have  already  done  much  in  distributing  tropical 
fruits   in   temperate   zones,   but   there   is   one 


great  field  almost  untouched.  That  is  the  sup- 
ply of  tree  and  plant  life  available  for  fuel, 
paper  and  other  products.  The  paper  problem 
is  one  of  the  gravest  now  confronting  the 
world.  The  forests  are  disappearing  and  the 
enormous  consumption  of  paper  is  constantly 
increasing  Soon  there  will  be  few  trees  avail- 
able. But  in  the  tropics  the  supply  of  fibrous 
growths  suitable  for  paper  making  is  inex- 
haustible. It  is  likely  that  before  many  years 
the  tropics  will  be  producing  the  bulk  of  the 
world's  paper  pulp  In  this  industry,  as  in 
many  others,  the  white  man  can  adapt  the 
tropics  to  his  own  advantage  without  any  ap- 
preciable shift  of  population 

With  the  daily  papers  filled  with  articles 
about  hard  times,  close  money,  and  high  in- 
terest rates,  it  is  useless  at  this  time  to  call 
attention  to  other  than  a  few  points 
that  are  of  immediate  in- 
Credits.  terest   to   the   average   manu- 

facturer. 

The  condition  of  the  country,  as  a  whole, 
is  far  from  bad.  We  have,  for  the  past  few 
years,  been  reaping  bounteous  crops  and  mar- 
keting them  at  good  prices.  When  the  agri- 
culturist is  in  good  condition  financially,  it  is 
pretty  safe  to  conclude  the  rest  of  the  people 
are  in  no  distress  provided  they  have  been 
traveling  a  conservative  business  path.  The 
present  financial  ills  show  the  symptoms  of 
speculative  folly  and  the  ones  who  are  in- 
curring the  greatest  losses  are  the  ones  for 
whom  the  least  sympathy  is  felt.  As  soon  as 
the  wind  and  water  are  driven  out  of  the 
various  speculative  enterprises  and  values 
reach  a  proper  level,  the  trouble  will  end. 

While  this  is  going  on,  we  must  necessarily 
look  for  a  period  of  slack  business,  and  the 
question  naturally  arises,  can  we  not  make 
good  use  of  the  breathing  spell.  During  a 
period  of  extreme  prosperity,  such  as  we  have 
been  experiencing,  nearly  every  shop  and  fac- 
tory puts  off  repairs  and  general  overhauling 
because  of  lack  of  time. 

Now  is  an  excellent  opportunity  to  rear- 
range shop  equipment,  overhaul  stock  and 
make  needed  improvements  to  enable  one  to 
turn  out  work  with  greater  facility,  less  loss 
of  time  and  consequently  more  profit 

Slack  times  can  be  turned  to  good  advan- 
tage and  future  profit,  if  we  but  study  the 
situation  carefully. — Ryerson's  Monthly, 


•     ^ 
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as  for  instance  when  starting  a  pile  to  avoid 
dropping  the  coal  so  far  or  in  case  of  accident 
to  the  conveyor. 

Each  bridge  is  guaranteed  to  unload  vessels 
at  the  rate  of  150  tons  per  hour.  It  is  ex- 
pected however  that  they  will  do  much  better 
than    this    under    favorable   circumstances. 

A  second  40  ton  hopper  is  also  provided  on 
the  rear  leg.  Railroad  tracks  pass  under  both 
front  and  rear  hoppers  so  that  in  picking  up 
coal  from  the  dock  the  bucket  will  dump  into 
the  hopper  nearest  to  the  pile  in  which  it  is 
working. 

The  spouts  from  the  front  hoppers  are  fitted 
up  with  screens  and  by  means  of  an  additional 
spout  connecting  with  an  elevator  the  coal 
can  be  passed  over  a  revolving  screen  located 
on  the  roof  on  the  engine  room  and  from  there 
can  be  placed  on  the  conveyor  or  spouted  di- 
rectly into  cars.  The  arrangements  are  such 
as  to  allow  the  making  of  three  sizes  of  coal 


and  this  can  be  done  either  as  the  coal  is 
taken  out  of  the  vessel  or  later  on  when  being 
loaded   into  cars. 

All  engines,  boiler  and  machinery  as  well 
as  generators  for  lighting  are  located  in  the 
front  tower.  The  operator's  house  is  situated 
at  one  side  of  the  front  hopper  well  to  the 
front  which  allows  an  unobstructed  view  of 
both  vessel  and  trolley  track.  The  machines 
are  each  designed  to  be  operated  by  one  man. 


New  Unloading  Crane. 

THE  accompanying  draMrings  and  photo^^ra- 
vures  illustrate  a  novel  unloading  crane 
which  has  recently  been  installed  on  one 
of  its  scows  by  the  Lake  &  River  Sand   Co., 
of  Cleveland.   Ohio. 

The  purpose  of  this  crane  is  to  enable  a 
scow  loaded  with  sand,  coal  or  other  similar 
materials,  to  discharge  its  cargo,  economically. 


New  unloading  crane  of  the  I«ake  &  River  Sand  Co. 
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to  a  minimum  so  as  not  to  seriously  influence 
the  stability  of  the  scow  in  rough  seas. 

The  whole  structure  serves  its  purpose  ad- 
mirably, unloading  sand  or  coal  at  the  rate  of 
3  cubic  yards  per  minute,  while  the  low  cost 
of  installation  ($2,500)  for  the  crane  and  track 
assures  a  profitable  return  on  the  investment 

The  clam  shell  bucket  used  in  connection 
with  the  crane  has  proved  especially  efficient, 
numerous  tests  showing  it  to  compare  favor- 
ably with  other  buckets  of  standard  make, 
generally  used  for  such  work.  It  was  invent- 
ed for  the  purpose  by  Mr.  Callahan,  president 
of  the  Lake  and  River  Sand  Co.,  who  also 
conceived  the  idea  of  the  whole  plant.  The 
crane  was  designed  and  detailed  by  The  For- 
est City  Engineering  Co.,  Cleveland,  O.,  under 
the  personal  supervision  of  Wm.  Von  Wol- 
fradtt,  general  manager. 


A  recent  municipal  structure  in  which  Ray- 
mond concrete  piles  were  used  in  the  founda^ 
tion  work  is  Public  Bath  No.  i,  at  4th  avenue 
and  President  street,  Brooklyn,  N.  Y.  The 
architect  is  Raymond  F.  Almirall, 


}Ktse^itnKBBg^iii^^Psfigisxi^9s»!t»:is2^^ 


Diafl^ram  of  front  of  loading  crane. 


Coal   Pockets   Made  of  Rein- 
forced Concrete. 

THE  choice  of  materials  for  a  structure 
is  necessarily  dependent  on  the  in- 
fluences which  may  cause  its  rapid  de- 
terioration or  even  destruction.  All  in- 
flammable railroad  structures  are  especially 
in  danger  of  catching  fire  from  sparks  from 
locomotives.  Coal,  when  stored  in  large 
masses,  is  sometimes  subject  to  spontaneous 
combustion.  Many  railroads  have  suffered 
the  loss  not  only  of  the  structure  of  a  coal 
pocket  but  also  the  coal  handling  machinery 
and  several  hundred  tons  of  coal,  because  they 
constructed  the  coal  pocket  of  wood.  If  the 
coal  pocket  was  built  several  years  ago,  the 
decision  to  construct  in  wood  may  have  been 
influenced  by  the  then  relative  cheapness  of 
wood.  Even  such  a  justification  is  fast  dis- 
appearing. A  coal  pocket  with  any  consider- 
able capacity  has  a  very  heavy  unit  floor  load ; 
the  bursting  pressure  on  the  sides  is  very 
great ;  the  posts  which  support  the  whole  struc- 
ture high  above  the  tracks  must  have  great 
strength.  Timber  suitable  for  such  purposes 
must  be  exceptionally  long,  large  in  cross- 
section  and  exceptionally  perfect.  Such  timber 
is  getting  very  scarce  and  commands  a  cor- 
respondingly high  price. 

With  such  disadvantages  against  construc- 
tion in  wood,  one  naturally  turns  to  steel, 
which  is  non-inflammable  (rather  than  "fire- 
proof*), relatively  reasonable  in  price  and 
easily  adaptable  to  any  desired  form  of  struc- 
ture. But  here  another  objection  presents 
itself.  All  coal  is  more  or  less  contaminated 
with  sulphur  which  combines  with  water  to 
form  sulphuric  acid.  This  rapidly  attacks  the 
steel  and  in  a  very  few  years  utterly  ruins 
the  best  steel  construction.  Any  form  of 
paint  or  protective  coating  is  utterly  useless 
except  on  the  outside,  where  it  is  least  needed. 
On  the  inside  of  the  pocket,  the  friction  of 
the  coal,  which  is  constantly  rubbing  and  wear- 
ing against  all  inner  surfaces,  will  speedily 
wear  off  any  paint  and  will  leave  the  metal 
exposed  to  the  action  of  the  acid. 

In  the  endeavor  to  retain  the  steel  construc- 
tion and  yet  to  protect  it  against  corrosiofi* 
some  coal  pockets  have  been  constructed  on 
the  general  plan  of  that  built  by  the  Link- 
Belt  Company  for  the  Pennsylvania  Railroad 
at  M orris ville.  Pa.,  as  shown  in  Fig.  i.  The 
framework  of  this  pocket  is  made  of  struc- 
tural steel,  which  is  designed  to  carry  all  the 
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FiS  'J— Rtinforctd  Concrele  l^coiiifjlivp  Coa1hi|E;  and 
Ash  Bin  fnr  ihe  PiU»bijrn  &  Lake  Erir  H,  K.  Cu.,  at 
PolUstlt,  Pa  ,  «mpluyit]gdiiichargt-  elevalor  Ash  bin 
i»  Ber\'efi  by  a  gate  type  huckel,  one  ton  lioi,*l^  which 
is  operated  on  H  runway  by  ek^clric  niolcir  Cnpncity 
of  coaT  pocket  ^X)  Ions.  asB  bin  50  I  our  Coal  tflevator 
75  ions  a»  hour  at  f^pcred  ut  Ih  ftjet  per  minute. 

^avity  out  tbrouKh  the  cinilt:  (showT^  in  Pig. 
3)  into  the  car  on  tlic  opposite  track.  The 
gate,  with  its  lever  for  working  it  anij  the  rod 
ami  h.'kndle,  within  reach  of  the  ground,  are 
very   clearly   shown   in   thin   hgure. 

The  next  two  ^'sections"  of  the  structure 
contain  the  coal  bin  with  a  capacity  of  200 
tons  of  coaL  Bittiminous  coal  weighs  about  47 
pounds  per  cubic  foot;  therefore  a  depth  of 
about  21  feet  will  develop  a  pressure  of  about 
1,000  pounds  jHT  Miuare  foot  on  the  fltjor — 
although  the  pressure  near  the  sides  will  be 
le^s  on  account  of  the  frict ioind  support  which 
the  coal  obtiiins  frotn  the  side  walk.  The 
**l?oor"  is  sloping,  asi  is  clearly  sl>Gwn  in  biDth 
Fig.  2  and  3.  This  develops  an  additional 
bursting  pressure  against  the  side  walls  around 


the  chutes    (shown  in   Fig.  2).     The  impact 
of   the   coal^  falling   from   the   convej-or    ; 
the  roof  to  the  floor  of  the  bin,  perhaps  thirty 
feet    below,   must    also   he    considered    in    the 
cakulauon. 

Coal  is  brought  to  the  bin  in  hopper  cars 
which  are  placed  in  the  position  shown  in  Fi^. 
3.  The  hopper  gate  is  partially  opened  so 
that  the  coal  falls  on  to  a  conveyor  bell  nin- 
fi^rig  75  feet  per  minute.  This  conveyor  has  a 
capacity  of  75  tons  per  hour;  in  other  words 
it  will  unload  a  50-ton  car  in  forty  minutes 
and  convey  the  coal  to  the  top  of  the  bin 
where  it  drops  on  to  a  cross  conveyor  belt 
which  carries  it  over  the  hln  into  which  it  i* 
dumped.  The  vertical  conveyor  operates  in 
the  last  ^'section"  of  the  structure^  just  op- 
posite the  car,  as  shown  in   Fig.  3. 


Pig.  8— Another  view  of  Fig.  2. 
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In  Piff  4  is  shown  a  coke  pocket  (still  in- 
<■  »nplrt<  )  a^  built  for  the  Public  Service  Cor- 
S-rutton  of  New  Jersey  by  R.  H.  Beaumont 
4  C»  The  reinforced  concrete  details  were 
Ai  *j<fr.c<l  by  the  writer.  Some  idea  of  the 
m..»:nitudc  of  this  structure  may  be  obtained 
i'  .m  a  statement  of  dimensions.  The  height 
«.t  the  peak  of  the  roof  from  the  ground  is 
M  fctt.  the  hciRht  to  the  lop  of  the  concrete 
I*  44  fcrt ;  the  width  of  the  front  is  43  feet 
mh  Ic  the  length  (as  seen  almost  on  edge  in 
f  11:  4 )  IS  H6  feet.  The  capacity  is  i,SC»  tons 
of  V'  ke.  The  horizontal  beam,  shown  in  Fig. 
4.  aNujt  9  feet  above  the  bin  floor,  is  designed 
t'»  carry  the  bursting  pressure  of  the  coke 
a*''**  the  entire  width  of  the  pocket.  The 
•   :.il    d^tf^    (horizontal   in   this   case)    of   the 


beam   is  24  inches  and   the  uHdth    (measured 
vertically)    is    \2  inches. 

Although  it  may  be  argued  that  no  coal 
pockets  of  reinforced  concrete  have  been  built 
for  so  many  years  that  there  has  been  any 
positive  demonstration  of  their  ultimate  dur- 
ability, yet  the  various  individual  elements  of 
deterioration  have  ben  positively  determined. 
The  strength  to  carry  such  loads  has  been 
very  definitely  proved.  Its  non-inflammability 
is  beyond  question.  The  very  rigid  fire  tests 
which  have  been  repeatedly  made  by  the 
Building  Bureaus  of  various  cities,  in  which 
the  concrete  has  been  heated  to  a  temperature 
of  1,800  degrees  or  even  2,000  degrees  F.  and 
then  subjected  to  a  stream  of  water  have 
shown   its  qualities   in  this   respect,  especially 


bjr  R   tl    BcAumonl  ft  Co..  coocrcte  dcUtU  (\r«iicaed  by  Webb.  C.  K. 
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when  we  consider  that  even  the  combustion 
of  the  coal  in  the  pocket  could  hardly  heat 
up  the  concrete  under  it  or  beside  it  to  the 
temperature  attained  by  the  concrete  roof  in 
one  of  the  regulation  fire  tests.  The  recent 
ignition  by  spontaneous  combustion  of  the  coal 
in  the  bunkers  of  the  battleship  Indiana, 
which  nearly  resulted  in  the  total  destruction 
of  the  vessel  by  explosion  of  its  magazines, 
is  merely  a  fresh  illustration  of  the  dangers 
of  spontaneous  combustion.  Neither  a  wooden 
nor  an  all-steel  coal  pocket  could  endure  such 
a  fire.  Under  such  conditions  a  reinforced 
concrete  coal  pocket  would  not  be  destroyed 
and  could  be  repaired  with  comparatively 
small  expense.  It  is  probable  that  such  coal 
pockets  will  in  a  few  years  become  the  stand- 
ard for  all  first  class  roads. 


Public  Improvements  at  Gary, 
Ind. 

THE  plans  for  the  city  of  Gary,  Ind.,  to 
house  the  employes  of  the  great  steel 
plant  of  the  United  States  Steel  Corpor- 
ation, which  is  under  construction  on  the  shore 
of  Lake  Michigan,  are  progressing  rapidly,  and 
much  has  been  done  in  the  year  since  it  was 
begun. 

The  main  sewers  for  the  portion  of  the  town 
under  construction  have  most  of  them  been 
completed  and  work  is  progressing  on  the 
lateral  sewers. 

The  general  level  of  the  town  is  some  20  to 
25  feet  above  the  lake  level,  and  the  streets 
are  laid  out  to  preserve  this  general  level.  There 
are  numerous  dunes  and  depressions  in  the 
sand  with  which  the  site  is  covered,  requiring 
considerable  shifting  of  material  to  reduce 
everything  to  the  dead  level.  It  is  evidently 
necessary  under  such  a  plan  to  carry  off  the 
storm  water  through  sewers  in  every  block. 
The  sewers  are  laid,  with  water  and  gas  pipes 
and  conduits,  in  the  alleys,  which  are  made  20 
and  30  feet  wide,  that  there  may  be  plenty 
of  room  for  them  all.  The  street  gutters  are 
given  a  fall  from  each  street  corner  to  catch 
basins  at  the  alley  intersections,  two  basins 
being  thus  located  at  the  middle  of  the  block. 
A  street  running  parallel  to  a  sewer  is  served 
by  two  basins  at  the  middle  of  each  block,  the 
basins  draining  through  a  lateral  a  half-block 
long  down  the  alley  which  crosses  at  that  point. 
This  does  not  reduce  the  number  of  catch 
basins  necessary  to  drain  the  streets  surround- 
ing a  block,  but  gives  an  opportunity  for  a 


better  treatment  of  the  curbs  at  the  street 
intersections.  It  does  not  do  away  with  the 
step-off  from  curb  to  pavement  at  the  street 
crossings,  but  makes  a  more  shallow  gutter  at 
this  point  possible.  This  seems  to  be  done,  not 
by  giving  the  curb  a  flatter  grade  than  the 
gutter,  but  by  making  the  curb  in  the  form  of 
steps  at  the  street  intersections.  House  con- 
nections to  the  sewers  are  made  through  the 
rear  of  the  lots. 

Concrete  curbs  and  gutters  are  used  through- 
out. Broadway  and  Fifth  Avenue,  the  prin- 
cipal business  streets,  are  paved  with  concrete. 
The  base  is  5  inches  thick  and  made  of  con- 
crete in  the  proportions  of  i  part  Universal 
Portland  cement,  2  parts  coarse  sand  and  4 
parts  of  crushed  limestone  ^  to  i  inch  in 
diameter.  The  top  is  2  inches  thick  and  is 
composed  of  5  parts  Universal  Portland 
cement  and  7  parts  of  granite  screenings.  The 
surface  is  laid  out  in  grooves  H  inch  wide  and 
y2  inch  deep,  giving  an  appearance  of  blocks 
4J4  by  9  inches  in  horizontal  dimensions.  One- 
inch  expansion  joints  filled  with  an  asphalt 
filler  are  put  in  across  the  street  every  75  feet, 
and  along  each  gutter.  The  curbs  have  joints 
every  6  feet  and  a  joint  through  both  curb  and 
gutter  is  put  in  every  24  feet.  If  the  cement 
sidewalk  comes  up  to  the  curb  a  i-inch  joint 
is  left  between  walk  and  curb.  At  present, 
there  is  a  20  foot  strip  left  in  the  center  of 
the  street  in  which  the  street  railway  will  be 
laid.  Undoubtedly  the  provisions  for  expan- 
sion described  are  sufficient  until  this  space 
is  filled.  The  total  width  of  each  of  the  two 
paved  streets  between  curbs  is  66  feet  and 
the  sidewalk  spaces  on  each  side  are  17  feet 
wide. 

Residence  streets  are  60  feet  wide,  are  paved 
with  macadam  28  feet  wide  and  a  4-foot  side- 
walk on  each  side  set  in  a  wide  lawa  This 
leaves  12  feet  of  lawn,  and  the  widening  of 
cement  walks,  which  will  be  found  necessary 
on  the  more  thickly  settled  streets  and  those 
toward  the  center  of  town,  can  be  made  with- 
out disfigurement. 

The  base  of  the  macadam  pavements  is 
made  of  slag  10  inches  thick  at  the  crown  and 
6  inches  at  the  curbs,  and  this  is  covered  with 
crushed  granite  passing  a  i-inch  screen,  held 
together  by  a  mixture  of  dirty  gravel  having 
some  cementing  qualities.  This  layer  is  3 
inches  thick  at  the  crown  and  2  inches  at  the 
curb.  A  ^-inch  layer  of  fine  granite  screen- 
ings is  rolled  into  the  surface. 
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is  the  modern  and  up-to-date  Parker  derrick. 
Since  the  introduction  of  this  machine  in  1901 
it  has  been  improved  and  perfected.  The  der- 
rick is  now  a  model  of  simplicity,  consisting 
of  very  few  parts,  namely : 

The  manufacturers  have  a  very  neat  cata- 
logue describing  their  line  in  full,  together 
with  numerous  photographs  and  testimonials 
of  their  products,  which  will  be  sent  upon  ap- 
plication. The  manufacturers  have  an  efficient 
staff  of  engineers  and  are  in  shape  to  design 
or  manufacture  anything  in  the  hoisting  line 
and  will  be  pleased  to  communicate  wtih  any 
one  who  may  have  work  of  the  character  in 
contemplation. 


£le€tric  Dump  Cars. 

THE  illustration  herewith  shows  a  novel 
electrically  driven  dump  car  brought  out 
by  the  JeflFrey  Manufacturing  Co.,  of 
Columbus,  Ohio,  the  well-known  manufacturers 
of  electric  locomotives  and  motor  car  equip- 
ments. 

This  dump  car  is  standard  in  design,  with  a 
steel  frame,  constructed  so  that  an  electric 
motor  can  be  attached  for  operating  it.  A 
simple  form  of  under-running  trolley,  together 
with  controlling  devices  for  operating  the  car, 
are  used,  as  will  be  seen  in  the  illustration. 

The  dump  car  here  shown  has  a  capacity  for 
handling  32  cubic  feet  of  earth  or  similar  ma- 
terial, but  other  sizes  are  manufactured  to 
suit  various  requirements.  An  electric  motor 
of  proper  capacity  to  suit  the  size  of  the  car 
is  geared  to  one  axle  by  single  reduction  gear- 
ing.    The  total  weight  of  the  empty  car  with 


electrical  equipment  is  approximately  2,900 
pounds.  It  is  capable  of  hauling  a  train  of 
several  other  cars  as  trailers.  It  makes  a  very 
simple  equipment  and  one  which  will  appeal  to 
contractors  who  have  access  to  electric  power. 
This  type  of  electrically  propelled  dump  car 
is  said  to  be  very  easily  handled  and  at  a 
minimum  of  expense.  Full  data  regarding 
equipments  of  this  kind  can  be  hrd  by  ad- 
dressing the  manufacturers. 


Will  Make  Concrete  Poles. 

THE    American    Concrete    Pole    Company 
has  just  been  organized  at  Richmond, 
Ind.,   with   a   capitalization   of  $io,ooa 
William  M.  Bailey  is  the  inventor  of  the  pro- 
cess   by   means    of   which    the   company    will 
manufacture  the  poles. 

The  poles  are  constructed  along  the  general 
line^  of  reinforced  concrete  work,  but  the 
process  possesses  a  number  of  distinctive  fea- 
tures. A  series  of  twisted  electro-carbon  steel 
rods  is  used,  held  in  position  and  bound  to- 
gether by  spiral  reinforcement.  Concrete  is 
placed  about  this  foundation,  being  poured  in 
patented  adjustable  molds.  Poles  over  35 
feet  in  length  will  be  cast  in  the  holes,  usin^ 
the  molds  just  mentioned. 

Tests  made  on  poles  manufactured  by  this 
process  are  said  to  have  shown  gratifying  re- 
sults.   One,  30  foot  long,  which  was  cast  in  a 
horizontal    position    a   year    ago,    was    hauled 
nine   blocks   and    set   up    in   the   rear   of    the 
telephone  building  at  Richmond.     It  is  stated 
that  it  shows  absolutely  no  sign  of  deteriora- 
tion.    The  company  is  at  present  engaged   in 
erecting  a  line  of  45  foot,   50   foot, 
and  55  foot  poles  across  the  White 
Water  river  bottom  at  Richmond, 
to  carry  the  cables  of  the  Home 
Telephone  Company. 

Contrary  to  the  general  impres- 
sion, it  appears  that  these  poles 
develop  considerable  elasticity  and 
recovery  from  stress.  One  30  foot 
pole  was  subjected  to  a  strain  of 
3,100  pounds  at  the  top  and  de- 
flected 30  inches  from  the  perpen- 
dicular before  the  cement  cracked. 
A  sound  cedar  pole  of  like  dimen> 
sions  broke  under  a  stress  of  2,200 
pounds,  showing  that  the  concrete 
pole  has  the  capacity  to  resist  strain 
about  one-third  greater  than  that 
possessed  by  wood.  Even  the  crack- 
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Pacific  Coast  Letter. 

BY  J.   M.   BAI.TIMORE. 


•Another  immense  industry  has  been  formally 
inaugurated  in  California  which  will  involve 
a  very  large  sum  of  money — for  the  erection 
of  the  necessary  building,  installing  of  the 
great  plant,  and  the  maintenance  of  the  work. 
The  project  is  to  construct  and  maintain  a 
huge  beet-sugar  factory,  and  a  number  of  the 
leading  capitalists  of  Southern  California  are 
interested  in  the  new  enterprise. 

Very  recently,  the  corner  stone  of  the  main 
building  was  formally  laid  in  the  presence  of  a 
great  crowd  with  appropriate  exercises — 
speeches,  music  and  banquet.  This  new  and 
important  industry  will  be  located  at  the  town 
of  Corcoran  in  the  San  Joaquin  Valley.  To 
construct  the  necessary  buildings,  purchase  and 
duly  install  the  immense  sugar-producing  and 
sugar-refining  plant,  will,  it  is  estimated,  cost 
at  least  $1,000,000,  alone,  to  say  nothing  of  the 
cost  of  operating  the  industry. 

Behind  this  important  enterprise  is  the  Se- 
curity Land  and  Loan  Company  of  Los  An- 
geles, and  the  Paci'fic  Sugar  Corporation.  The 
soil  and  climate  of  the  San  Joaquin  Valley  is 
admirably  adapted  to  the  growth  of  the  sugar 
beet,  and  the  projected  sugar  refinery  will  con- 
sume all  the  crops  that  may  be  cultivated  on 
many  thousands  of  acres  The  raising  of  the 
sugar  beet  will  henceforth  be  carried  on  in 
that  region  on  an  immense  scale. 

For  several  years  a  sugar  refining  factory 
has  been  in  very  successful  operation  in  the 
Visalia  district.     The  capacity  of  the  Visalia 


plant  is  about  800  sacks  daily.  This  sells  at 
the  factory  for  more  than  $4,000.  The  factory 
consumes  about  400  tons  of  the  raw  beets 
daily;  but  the  capacity  of  the  new  factory  at 
Corcoran  will  have  a  daily  capacity  of  700  tons 
of  the  raw  material. 

In  the  Corcoran  district,  this  year,  the  aver- 
age yield  of  beets  was  14  tons  to  the  acre. 
However,  some  fields  harvested  as  high  as  28 
tons  to  the  acre,  but  these  were  the  exceptions. 
The  beets  are  contracted  for  at  $5  a  ton.  The 
cost  of  production  to  the  farmer  is  about  $2.50 
a  ton. 

In  the  Visalia  district  6,000  acres  will  be 
devoted  to  beets  at  the  next  planting;  Cor- 
coran will  seed  over  5,000  acres,  and  another 
2,000  acres  will  be  seeded  in  the  territory  trib- 
utary to  Corcoran. 

The  order  for  the  machinery  and  refining 
plant  for  the  Corcoran  factory  was  ordered  in 
the  East  some  time  ago.  Work  on  the  new 
and  immense  factory  building  is  now  being 
rushed  with  all  possible  vigor.  The  new  build- 
ing will  be  mainly  of  reinforced  concrete  with 
structural  steel  frame.  It  will  be  made  prac- 
tically fire  proof  and  of  Class  A. 


All  the  redwood  railroad  ties  on  the  Har- 
riman  lines  in  the  southwest  arcT  to  be  replaced 
with  pine  as  rapidly  as  possible.  This  has 
become  necessary,  because  the  redwood  ties 
are  fast  yielding  to  the  dry  rot,  and  the  wood 
is  becoming  too  expensive. 

Pine  ties  are  arriving  in  vast  numbers  by 
vessel  from  the  north  at  San  Pedro.  Already 
about  thirty  acres  at  Los  Angeles  belonging 
to    the    Southern    Pacific,    are    stacked    with 
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leads  up  to  the  famous  Feather  River  Canyon, 
along  which  a  great  many  difficult  engineer- 
ing difficulties  have  to  be  overcome.  The  ac- 
companying photograph  shows  one  (of  a  grreat 
many)  of  the  giant  shovels  at  work  on  a  big 
side  cut  in  the  Feather  river  division  of  the 
Western  Pacific's  line.  This  shovel  (a  Marion 
shovel,  model  60)  is  making  the  earth  and 
rock  fly  at  a  lively  rate,  as  may  be  seen. 


Very  recently  the  Southern  Pacific  company 
has  installed  in  its  immense  freight  yards  in 
Oakland,  Cal.,  a  very  large  railway  tie-treat- 
ing plant.  This  plant  is  the  largest  on  the  en- 
tire Pacific  coast,  and  one  of  the  first  used 
by  that  system.  The  plant  is  known  as  the 
"Burnettizing  Plant,"  or  works.  Many  thou- 
sands of  ties  are  now  being  treated  with  a 
preparation  which  insures  their  preservation 
for  years.  This  immense  plant  is  portable, 
although  the  boilers  weigh  in  the  neighbor- 
hood of  600  tons. 

The  ties  or  timbers,  be  they  large  or  small, 
are  loaded  on  a  steel-frame  truck,  and  are 
run  into  the  boilers  which  are  about  300  feet 
long.  A  mixture  of  crude  oil,  creosote,  and 
other  wood  preservatives  is  pumped  into  the 
boiler  and  mixed  with  steam.  For  12  hours 
or  longer  the  ties  and  timbers  remain  in  the 
boiler  until  they  have  been  very  thoroughly 
penetrated  by  the  mixture.  Timber  thus 
treated  will  last  nearly  twice  as  long  than  if 
not  saturated  with  the  preservative  mixture. 


''Combustible  America/' 

Our  annual  fire  bill  has  been  steadily  grow- 
ing as  our  population  increases  and  the  hous- 
ing facilities  try  to  keep  pace  with  the  expan- 
sion. Not  even  the  spectacular  burning  of 
Rome,  nor  the  great  conflagration  of  ancient 
London,  compares  in  extent  with  the  vast  de- 
struction of  property  by  fire  in  the  United 
States  in  a  single  year.  The  record  for  1906 
stands  unusually  high  owing  to  the  burning 
of  San  Francisco.  The  total  losses  for  that 
year  in  the  United  States  and  Canada  by  fire 
was  $537,860,400.  Of  this  vast  sum  San  Fran- 
cisco was  rcsf)onsible  for  some  $350,000,000, 
including  buildings  and  contents. 

Compare  this  enormous  destruction  of  prop- 
erty with  the  investments  in  new  building  en- 
terprises. In  1905,  building  operations 
throughout  the  country  represented  a  total  in- 
vestment of  $525,000,000.  and  that  of  1906— 
the  high-water  mark  in  the  nation's  history — 
approximated   $700,000,000.     Thus   during  the 


greatest  building  year  of  history,  noted  for  its 
phenomenal  prosperity  in  nearly  every  indus- 
try, we  have  been  able  to  replace  only  a  little 
more  than  what  we  burnt  down.  In  1904  our 
fire  losses  aggregated  $229,198,050,  and  this 
was  greater  than  those  of  the  previous  year, 
not  even  excepting  the  years  1872  and  1873 
when  the  great  Chicago  and  Boston  fires  add- 
ed enormously  to  the  total.  In  1905  the  losses 
from  fire  showed  a  still  further  increase,  cul- 
minating in  the  grreat  record  of  1906. 

But  the  waste  through  fire  consumption  is 
not  the  only  loss  which  the  people  must  pay 
for  any  extended  conflagration.  While  the  fire 
losses  of  San  Francisco  have  been  placed  at 
$350,000,000,  it  is  estimated  that  the  loss  to 
business  in  that  city  and  throughout  the  coun- 
try will  aggregate  at  least  $i,ooo,cxx>,ooa  It 
cost  about  $12,000,000  to  clean  up  the  debris 
and  put  the  city  in  shape  for  new  buildings 
and  a  further  $350,000,000  to.  rebuild  and  make 
the  city  what  it  was  before.  It  will  take  ten 
years  to  give  the  city  its  former  prestige  and 
at  least  twenty  years  to  recover  all  of  its  lost 
trade  and  position.  In  return  for  this  loss 
in  property  and  business  the  citizens  of  San 
Francisco  received  something  like  $135,000^000 
insurance.  The  amount  of  insurance  covering 
property  in  the  burned  district  was  approxi- 
mately $235,000,000.  Final  payments  by  the 
companies  will  probably  be  in  the  neighbor- 
hood of  eighty  per  cent  of  the  amount  of  in- 
surance involved.  In  the  great  Chicago  fire 
only  fifty  per  cent  of  the  insurance  was  paid, 
and  in  the  Baltimore  fire — where  no  earth- 
quake occurred  to  invalidate  any  of  the  insur- 
ance— the  payments  were  ninety  per  cent  of 
the  value  of  insurance.  The  known  ratio  of 
insurance  to  value  was  about  seventy  per  cent, 
and  at  least  five  per  cent  of  the  property  car- 
ried no  insurance  whatever. — George  Ethel- 
bert  Walsh  in  Harper's  Weekly. 


October  1  at  Friedrichshofen,  Germany. 
Count  Zepplin  made  a  successful  flight  in  his 
air  ship.  Covered  about  220  miles  in  the 
several  hours  he  was  aloft, — Boston  Tram* 
script,  Oct.   /,  '07. 


Ambrose  Channel,  the  new  deep  waterway 
leading  from  Sandy  Hook  over  the  shoals  of 
the  lower  bay  to  New  York  Harbor,  was  tested 
Aug.  27th,  for  the  first  time  by  one  of  the  bij^ 
transatlantic  steamers,  when  the  Cunard  Imer 
Caronia  safely  passed  through  it  on  her  *u> - 
age  to  Liverpool. 
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the  poor  devil  who  buys  them  is  led  to  believe 
that  this  remarkable  deformity  will  bond  to- 
gether properly  the  sand  and  stone  in  the  con- 
crete, and  hence  there  is  little  (if  any)  need  of 
cement  and  proper  design  or  workmanship,  as 
no  adhesion  is  required;  with  the  natural  re- 
sult that  90  per  cent  of  the  failures  occur  with 
this  class  of  reinforcement." 

Mr.  Turner  also  gives  the  following  inter- 
esting comparison  between  the  carrying  power 
of  deformed  and  plain  bars  as  applied  to  a 
warehouse  building  in  Milwaukee  where  plain 
bars  were  used,  in  which  a  panel  was  tested 
with  a  load  of  284,000  pounds,  giving  a 
total  load  of  312,000  pounds,  and  compares 
it  with  the  ultimate  strength  given  by  deformed 
bars  under  the  same  conditions,  taken  from  a 
formula  for  figuring  the  carrying  power  of 
same,  as  given  in  a  catalogue  of  one  of  the 
manufacturers  of  this  type.    The  result  showed 


that  the  plain  bars  in  the  building  tested  were 
carrying  four  times  what  the  deformed  bar  ad- 
vocates figured  the  ultimate  strength  of  their 
type,  without  injury  to  the  construction. 

Mr.  Turner  is  the  designer  of  the  Mush- 
room System  of  reinforced  concrete  construc- 
tion which  has  been  used  with  great  success  in 
a  number  of  buildings  which  he  has  erected, 
and  notably  the  Hoflfman  building  in  Milwau- 
kee, which  as  been  widely  written  up  in  the 
technical  press.  This  interesting  method 
makes  it  possible  to  obtain  a  flat  ceiling  in  a 
reinforced  concrete  constructed  building  with 
columns  spaced  16  to  20  feet  apart  without 
imposing  greater  loads  on  the  pier  and  wall 
foundations  than  would  be  given  by  the  or- 
dinary beam  and  slab  construction. 

While  at  the  present  time  Mr.  Turner  uses 
the  plain  bar  in  this  system  of  construction, 
he  very  clearly  states  in  his  article*  that  he  has 
no  interest   in   any   type   of  bar   further  than 


the  question  of  economy  and  safety,  and  if  he 
can  be  shown  that  any  type  of  deformed  bar 
possesses  that  degree  of  toughness  and  uni- 
formity which  he  would  demand  in  steel  con- 
struction, together  with  an  adequate  advan- 
tage commensurate  with  its  increased  cost,  he 
would  be  interested,  and  unquestionably  in- 
fluenced in  writing  the  specifications  for  from 
10,000  to  12,000  tons  of  metal  for  concrete 
work  which  he  is  called  upon  to  do  in  the 
course  of  the  season's  work. — Ryerson's 
Monthly, 


The   Mills   in    South    African 
Practice. 

AN  interesting  contribution  on  the  subject 
of  the  Practical  Operation  of  the  Tube 
Mill,  was  made  by  Mr.  S.  S.  Osborn,  in 
the  Journal  of  the  Chemical,  Metallurgical  and 
Mining  Society  of  South  Africa,  June  issue. 

"When  ores  are  heavily  charged  with  Mar- 
cosite,  as  in  the  case  of  the  Glen  Deep  and  the 
Robinson  Deep  Mines,  fine  grinding  has  to  be 
resorted  to,  and,  according  to  the  author,  every 
effort  should  be  made  to  grind  all  pulp  suf- 
ficiently fine  to  allow  of  its  passing  through  a 
6o-mesh  screen.  He  states  that,  as  far  as  the 
feed  end  of  the  tube  mill  is  concerned,  where 
the  outlet  of  the  mill  is  much  larger  than  the 
inlet,  nothing  need  be  added  to  prevent  the 
pulp  from  flowing  out  at  me  inlet  end.  On 
the  other  hand,  however,  where  there  is  not 
much  difference  in  the  size  of  the  inlet  and  the 
outlet,  there  is  a  tendency  for  the  pulp  to  pass 
out  at  the  feed  end,  and,  therefore,  the  gland 
and  top  feed  were  adopted  in  the  Allis-Chal- 
mers  mill,  of  which  it  is  a  special  feature.** 

In  most  cases  the  tonnage  passing  through 
the  tube  mill,  is  larger  than  the  total  tons 
crushed  by  the  stamps,  due  to  the  larger  quan- 
tity of  pulp  in  circulation. 

Based  upon  the  excellent  results  from  the 
use  of  the  tube  mill,  there  has  been  a  grow^ing 
recognition  of  its  value  in  the  South  African 
field.  The  following  citation  will  show  how 
these  results,  brought  about  by  its  introduction 
there,  have  established  the  use  of  the  tube  mill 
on  an  independent  footing: 
Tube  Mills  Adopted  by  the  Glen  Deep  Mines. 

At  a  meeting  of  the  Glen  Deep,  Ltd..  in 
Johannesburg,  South  Africa,  the  results  of 
careful  tests,  made  at  the  principal  mines  in 
the  Rand  as  outlined  in  Allis-Chalmers  Com- 
pany's  special  bulletin   on   this   subject,   were 
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Automatic  loading  bucket  is  provided  with 
partition  and  can  be  shoveled  into  from  both 
sides  of  machine. 

Drum  discharges  into  special  bucket  for 
conveying  concrete. 

The  bucket  travels  on  an  I  beam  track  and 
can  be  stopped  and  discharged  at  any  point. 

The  "I"  beam  track  is  24  feet  long,  but  can 
be  made  longer  if  desired.  It  is  connected  to 
frame  with  a  universal  joint  and  can  be  swung 
from  one  side  of  street  to  the  opposite  side  and 
can  also  be  elevated  45  degrees. 

When  using  it  on  street  work  the  bucket  de- 
livering the  concrete  will  partially  spread  it. 

The  saving  in  labor  is  considerable  as  all 
wheeling  is  eliminated. 

Capacity  of  machine  is  22  to  25  cubic  feet  to 
a  charge  and  will  mix  300  cubic  yards  in  10 
hours. 

It  is  furnished  with  gasoline,  steam  or  mo- 
tor power. 


News  Items. 


H.  M.  North,  engineer  in  charge  of  construc- 
tion of  the  L.  S.  &  M.  S.  Ry.,  has  awarded  the 
contract  for  the  concrete  piles  for  the  footings 
of  the  Cuyahoga  viaduct  of  the  Shore  Line  road 
to  the  Raymond  Concrete  Pile  Company,  of 
Chicago  and  New  York. 


The  American  Railways  Company,  through 
A.  S.  Kibbe,  engineer,  have  awarded  the  con- 
tract for  the  foundations  of  the  power  house 
of  the  Home  Electric  Light  &  Power  Co.,  at 
Tyrone,  Pa.,  to  the  Raymond  Concrete  Pile 
Company,  of  Chicago  and  New  York. 


The  Trill  Indicator  Company,  Corry,  Pa., 
are  sending  out  a  circular  advertising  the 
Triumph  Indicator.  They  ask  no  one  to  take 
chances  on  their  products,  but  will  send  them 
to  any  responsible  person  for  ten  days*  free 
trial.  If  not  exactly  as  represented,  same  to 
be  returned  at  their  expense. 


Dodge  &  Day,  engineers  and  constructors, 
of  Philadelphia,  have  submitted  a  betterment 
report  covering  the  entire  factory  of  Fayette 
R.  Plumb,  Inc.,  of  Frankford,  Pa.,  and  are 
now  engaged  in  making  extensive  alterations 
to  the  forge  shops.  When  this  work  is  fin- 
ished other  departments  will  be  taken  up  and 
ultimately  the  entire  plant  will  be  remodelled. 


One  of  the  most  recent  of  the  contracts  an- 
nounced by  the  Frank  B.  Gilbreth  organiza- 
tion, calls  for  the  erection  of  a  new  factory 
building  for  the  H.  C.  White  Co.,  manu- 
facturers of  stereoscopes  and  stereographs,  at 
North  Bennington,  Vt. 

The  building,  which  will  be  erected  under 
the  Gilbreth  Cost-Plus-a-Fixed  Sum  con- 
tract, will  have  brick  walls,  with  concrete 
floors,  beams,  roofs,  girders  and  columns,  at 
a  cost  of  approximately  $3S,ooo.  The  engi- 
neer is  W.  F.  Dean,  of  Boston. 


The  Standard  Roller  Bearing  Co.,  of  Phila- 
delphia, Pa.,  has  increased  its  capital  of  $3,500,- 
000  to  $5,000,000.  Large  additions  are  now 
being  made  to  the  plant  and  equipment  for  the 
purpose  of  enlarging  their  department  for  the 
manufacture  of  roller  bearings  for  shafting 
hangers  and  also  for  the  establishment  of  an 
entirely  new  department  for  the  manufac- 
ture of  roller  bearings  for  trolley  cars. 

The  saving  by  the  use  of  roller  bearings  on 
trolley  cars  amounts  to  about  $300  a  year  per 
car  and  the  demand  is  so  great  that  a  large 
addition  to  their  plant  is  required  to  take  care 
of  its  business. 


Mr.  Fred  H.  White,  formerly  correspondent 
for  the  Pope  Mfg.  Co.,  of  Hartsord,  has  accepted 
a  position  with  Mr.  R.  B.  Jacobs,  secretary  of 
the  Jacobs  Mfg.  Co.,  Hartford,  who  is  promot- 
ing the  First  Annual  Hartford  Industrial  Show 
to  be  held  in  Foot  Guard  Hall  December  16-21 , 
1907.  During  this  week  the  leading  manufac- 
turers of  New  England  will  have  goods  on  exhi- 
bition, and  about  25,000  complimentary  tickets 
will  be  issued  to  mechanical  men  in  New  Eng- 
land, so  that  all  may  see  the  latest  improve- 
ment and  new  products  of  such  firms  as  Pratt 
&  Whitney  Co.,  the  Henry  &  Wright  Mfg.  Co.. 
D wight  Slate  Machine  Co.,  Carlyle  Johnson 
Machine  Co.,  etc. 


A  Correction. 

It  is  regretted  that  the  name  of  C.  O.  Bartlett 
&  Snow  Co.,  Cleveland,  was  not  given  in  the 
October  issue  in  the  article  on  **A  Rapid  Fuel- 
ing Spstem,"  as  the  builders  of  the  elevating 
and  conve3ring  machinery  for  this  vessel.  This 
vessel  was  designed  and  equipped  througbont 
by  the  above  firm. 


The  Industrial  Magazine  will  be  raised 
in  price  to  $3.00  January  xst,  1908. 
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State  Drainage  Engineer  George  A.  Ralph, 
of  Maryland,  has  announced  that  a  huge  drain- 
age ditch  would  be  constructed  across  the 
great  watershed  of  North  America,  connect- 
ing Boustring  and  Round  Lakes,  Itasca  county. 
Plans  for  that  work  have  been  prepared. 
Water  from  Boustring  flows  into  Hudson  Bay, 
and  Round  Lake  drains  into  the  Mississippi 
River. 

The  ditch  will  be  six  feet  deep  and  will  per- 
mit navigation  of  canoes  from  Hudson  Bay  to 
the  Gulf  of  Mexico. 


Owing  to  the  many  recent  strikes  on  the  part 
of  mill  hands  and  railroad  operatives  through- 
out the  Mexican  republic,  the  government  has 
decided  to  take  drastic  action  against  the  lead- 
ers and  agitators  in  all  cases  in  which  the  men 
are  advised  to  walk  out  for  trivial  causes.  If 
after  investigation  the  government  is  convinced 
that  the  calling  of  a  strike  is  a  mere  means 
to  attain  ascendancy  over  the  employer,  the 
striking  workmen  and  the  leaders  will  be  sent 
to  prison  on  the  Island  of  Las  Tres  Marias, 
in  the  Pacific  ocean,  loo  miles  off  the  coast  of 
the  Tepic  territory.  This  island  is  used  as  a 
colony  for  desperate  criminals. 


A  group  of  manufacturers  in  the  iron  trade 
at  Erie,  Pa.,  have  established  the  Manitoba 
Iron  Rolling  Mills  Co.  at  Winnipeg,  Canada. 
The  mill  and  the  puddling  furnaces  are  now 
in  operation,  using  large  quantities  of  scrap 
iron.  It  is  the  only  iron  mill  in  Canada  be- 
tween Port  Arthur  and  the  Pacific  coast.  An- 
other new  plant  has  gone  into  service  at  Port 
Arthur,  which  is  using  exclusively  Manitoba 
ore.  This  mill  is  paid  a  bounty  of  $2.10  a 
ton  by  the  Canadian  government.  Mills  which 
use  American  ores  receive  a  bounty  of  $1.10 
a  ton.  At  the  present  time  the  Dominion  gov- 
ernment is  paying  bounties  at  the  rate  of  near- 
ly $3,000,000  a  year  on  the  production  of  iron 
and  steel. 


Preliminary  work  has  been  begun  on  a 
large  power  dam  on  the  Sacandaga  river,  in 
the  northern  part  of  New  York  state.  When 
it  is  completed  a  lake  will  be  formed  forty 
miles  long  and  three  miles  wide,  which  will 
give  out  about  200,000  horse  power.  The  dam, 
it  is  calculated,  will  be  about  a  mile  long  and 
100  feet  high  at  its  highest  point,  and  will  be 
built  of  solid  masonry.    Its  power  will  be  used 


in  conjunction  with  that  of  Spiers  Falls  power 
plant,  which  is  several  miles  below  the  mouth 
of  the  Sacandaga  river,  which  empties  into 
the  Hudson  river.  Already  the  big  dam  at  Spier 
Falls,  the  fourth  largest  dam  in  the  world, 
and  probably  the  largest  dam  constructed  ex- 
clusively for  power  purposes,  is  taxed  to  pro- 
vide energy  enough  to  meet  the  requirements. 
The  radius  of  influence  of  Spier  Falls,  narrow 
at  first,  gradually  spread,  until  now  its  power 
runs  the  street  cars  in  Albany,  Watervliet, 
Schenectady,  Rensselear,  Cohoes  and  Water- 
ford  ;  lights  the  streets  in  many  of  those  com- 
munities and  furnishes  power  for  many  man- 
ufacturing plants.  The  greatest  factor  that  has 
decided  the  development  of  the  Sacandaga 
power  is  the  application  of  electricity  to  the 
railroads  of  the  state. — Practical  Engineer, 
Philadelphia,  Sept. 


An  engineering  feat  deserving  mention  has 
been  accomplished  by  the  undergraduate  engin- 
eers of  the  Colorado  Agricultural  College.  This 
was  running  a  line  of  levels  to  the  top  of 
Long's  Peak,  which  for  many  years  it  was 
thought  impossible  to  ascend.  The  upper  part 
of  the  peak  is  an  immense  granite  boulder, 
about  half  a  mile  long,  and  500  feet  high.  On 
one  face  is  a  precipice  of  2,600  feet.  The  as- 
cent was  finally  made  by  starting  on  the  north- 
east corner  and  passing  completely  around  the 
peak,  part  of  the  way  on  a  narrow  shelf  and 
finally  reaching  the  top  in  a  crevice  on  the 
southeast  corner.  The  students  connected  with 
a  bench  mark  of  the  Union  Pacific  railway  in 
Estes  park,  and  ran  a  duplicate  level  for  a 
total  distance  of  about  16  miles  horizontal 
distance  and  nearly  7,000  feet  vertical  difference 
of  level.  Since  then  the  United  States  Geo- 
logical Survey  has  run  a  double  line  of  levels, 
one  via  Longmont  and  one  via  Loveland,  con- 
necting with  the  work  on  the  plains,  and  finally 
with  the  line  of  precision  levels  of  the  United 
States  Coast  Survey.  The  height  of  the  peak 
as  finally  determined,  is  14,255  feet  above  sea 
level.  The  work  of  the  Hayden  survey  has 
universally  been  recognized  as  being  very  good. 
This  is  shown  by  the  fact  that  the  elevation 
of  the  Peak  as  given  by  Hayden  is  14,274  feet, 
a  difference  of  only  about  19  feet  in  elevation. 
Long's  Peak  is  probably  the  only  peak  where 
a  line  of  spirit  levels  has  been  run  to  the  top. 
There  is  no  comparison  in  the  difficulty  of 
ascending  and  running  levels  over  the  two 
peaks. — Engineering  Record,  Sept  14,  '07. 
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In  America  workmen  are  not  even  yet  will- 
ing to  say  that  opposition  to  labor  saving  ma- 
chinery is  fundamentally  wrong,  and  possibly 
even  in  England  the  doctrine  is  still  not  wide- 
ly accepted.  The  address  of  Arthur  Henry 
Gill,  M.  P.,  at  the  English  Trade  Union  Con- 
gress held  in  Bath  in  September,  of  which  con- 
gress he  was  president,  is,  however,  sufficiently 
conclusive  proof  of  the  trend  of  English  labor 
thought  on  the  subject. 

Mr.  Gill  argued  that  no  effort  should  be 
made  to  check  the  use  of  labor  saving  ap- 
pliances. But  on  the  ground  of  economic  the- 
ory and  of  history  Mr.  Gill's  position  is  im- 
pregnable. According  to  the  London  Specta- 
tor his  view  was  accepted  by  the  congress  as 
thoroughly  sound,  and  it  probably  represents 
the  opinion  of  the  most  enlightened  labor  lead- 
ers on  the  other  side.  The  battle  is  still  wag- 
ing fiercely  in  this  country,  however,  and  it 
will  continue  to  do  so  until  labor  realizes  that 
it  is  fighting  against  one  of  the  irresi  stable 
forces  of  nature. 

"If  the  history  of  the  factory  movement 
proves  anything,"  says  the  New  York  Evening 
Post  editorially,  "it  proves  that  the  economic 
forces  which  impel  men  to  use  machinery 
whenever  it  is  cheaper  than  hand  labor  are  ab- 
solutely irrepressible.  If  there  is  any  one  fact 
with  which  a  labor  leader  should  be  familiar, 
it  is  that.  If  there  is  any  one  truth  which  Mr. 
Gompers  and  his  associates  should  spend  their 
days  and  nights  in  impressing  upon  their  fol- 
lowers, it  is  that  those  who  contend  against 
the  immutable  laws  of  the  development  of 
civilization,  like  those  who  appeal  to  violence 
instead  of  reason,  are  fore-doomed  to  defeat." 

This  mistaken  idea  regarding  the  output  and 
efficiency  of  machinery  has  been  the  cause  of 
many  battles  between  employers  and  employes, 
but  now  that  light  is  beginning  to  break,  we 
can  look  for  a  gradual  decrease  in  such  dis- 
putes. Here  again  the  interests  of  both  parties 
are  identical,  and  in  the  recognition  of  this 
fact  and  others  similar,  lies  one  of  the  most 
hopeful  signs  of  the  improvement  of  labor  con- 
ditions. 


Bibliography. 


The  Department  of  Industrial  Betterment 
will  be  glad  to  send  postpaid  to  readers  of  the 
books  mentioned,  on  receipt  of  their  list  price. 


RAILROAD  ACCIDENTS,  .  THEIR 
CAUSE  AND  PREVENTION,  by  R.  C 
Richards,  General  Claim  Agent  of  the  Chicago 


&  Northwestern  Railway  Company.  Published 
by  the  Association  of  Railway  Claim  Agents. 
Pages,  III.    $1.00. 

Among  everything  which  has  been  published 
on  the  subject  of  railroad  accidents,  this  little 
book  seems  to  us  to  fill  one  of  the  most  im- 
portant places.  It  is  written  by  one  whpse 
daily  work  is  that  of  adjusting  claims  for  ac- 
cidents and  who  must  therefore  be  in  position 
to  judge  as  to  their  real  cause  and  the  most 
effective  methods  of  prevention. 

The  book  is  in  the  form  of  a  communication 
to  the  employees  of  the  Chicago  &  North- 
western Railway  and  takes  up,  first,  The  Cause 
of  Accidents,  under  the  sub-headings  of  in- 
juries to  passengers,  to  tresspassers,  and  to 
others  who  have  some  legitimate  reason  for 
being  on  the  railroad  property,  such  as  those 
passing  over  highway  crossings,  after  which 
it  discusses  the  cause  of  injuries  to  employees. 
Derailment,  Defective  Equipment,  and  Care- 
lessness are  given  minute  attention  and  the 
general  impression  after  reading  the  book  is 
that  the  greatest  of  all  these  is  carelessness. 

Mr.  Richards  then  goes  on  to  present  some 
very  valuable  suggestions  for  the  prevention 
of  accidents.  "And  so  I  might  go  on,"  he  says, 
"detailing  the  various  accidents  that  have  oc- 
curred from  the  carelessness  of  employees,  but 
I  believe  I  have  enumerated  enough  of  them  to 
illustrate  the  point  I  wish  to  make;  that  is,  the 
employee  is  too  careless,  thoughtless  and  negli- 
gent ;  and  I  hope  also  to  demonstrate  that  the 
larger  part  of  them  could  be  avoided  and  that 
a  united  effort  should  be  made  by  all  to  pre- 
vent them  in  the  future.  It  does  not  require 
any  argument  to  prove  that  the  many  accidents 
resulting  every  day,  and  the  resulting  injuries 
and  destruction  of  property,  ought  to  be  re- 
duced, and  that,  if  the  rules  were  complied 
with  and  proper  care  and  supervision  exercised 
in  transacting  the  business  of  the  companies, 
their  number  and  consequent  money  loss 
would  be  materially  reduced;  and  it  is  up  to 
the  employees  to  do  their  share  to  bring  about 
this  necessary  result.  Railroads  that  advertise 
that  they  have  the  best  of  everything^ndud- 
ing  men— that  have  spent  not  thousands  but 
millions  for  safety  devices  and  appliances,  as 
many  of  the  lines  have,  ought  to  be  able  to 
make  a  better  record ;  and  I  believe  when  em- 
ployees really  understand  the  matter  such 
roads  will  be  where  they  belong — ^at  the  head 
of  the  procession,  not  only  so  far  as  freedom 
from  accident  is  concerned,  but  in  evertything 
else." 
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opinion  in  the  economic  world.  These  letters 
are  printed  in  this  study  and  furnish  the  basis 
of  the  discussion.  Anyone  who  will  take  the 
trouble  to  read  two  or  three  times  over  the 
answers  of  each  of  the  classes,  will  find  grow- 
ing upon  him  the  composite  photographs  of  the 
minds  of  the  employers  and  the  employed  at 
the  present  time. 

"The  following,  it  seems  to  me,  are  the  most 
important  facts  revealed  by  present-day  study 
of  the  labor  question: 

"i.  There  is  a  mutual  interest  between  the 
workingman  and  his  employer.  That  mutual 
interest  consists  in  securing  the  largest  and 
cheapest  production  of  useful  commodities. 
,"2.  The  adverse  interest  of  employer  and  em- 
ployed results  necessarily  in  conflict 

It  seems  apparent  that  the  organizations,  both 
of  employers  and  of  employed,  are  in  the  in- 
terests of  lawful  combat. 

"3.  The  adverse  interest  of  employer  and 
employed  is  in  the  distribution  of  the  product 
arising  from  their  mutual  industrial  co-opera- 
tion. 

"4.  In  the  last  analysis,  labor  conflicts  must 
be  carried  on  under  rules  formulated  by  the 
State.  The  State,  as  the  most  authoritative 
organ  of  social  life,  must  be  depended  upon  to 
secure  justice  to  all  parties.'' 

Dr.  Smith  points  out  that  there  are  three 
parties  interested  in  all  labor  disputes  and  in 
all  movements  to  improve  the  condition  of 
labor,  as  well  as  to  conserve  the  interest  of 
the  employer.  These  three  parties  are  the  em- 
ployer, the  employee,  and  the  general  public, 
and  the  interest  of  the  last  is  by  no  means 
minor. 

Socialism  will  not  do.  "Socialism  is  an  as- 
sault upon  the  nation.  It  is  essentially  anti- 
patriotic.  It  asserts  its  kinship  with  all  men 
in  a  communion  of  sympathies  which  is  world- 
wide. Those  people  who  love  everybody  in  an 
effusive  manner,  that  they  love  no  one  better 
than  another,  in  reality  never  love  at  all. 
Home,  friends,  country,  are  not  words  alone. 


They  are  means  of  self-expression  and  of  self- 
development.  It  is  by  the  privacy  of  home 
against  home  that  the  security  of  the  personal 
life  is  insured.  It  is  the  men  who  love  their 
own  country  best  who  may  be  trusted  to  ad- 
mire most  what  is  good  in  every  other  country, 
and  to  seek  to  incorporate  in  it  their  own  in- 
stitutions; it  is  those  who  appreciate  the  value 
of  definite  and  personal  kinship  who  can  be 
trusted  to  sympathize  most  keenly  with  the 
brotherhood  that  is  world-wide." 

Dr.  Smith,  who,  by  the  way,  is  a  member  of 
the  Department  of  Sociology  of  the  University 
of  Minnesota,  is  trained  in  scientific  habits  of 
thought,  and  he  goes  at  this  subject  scientific- 
ally and  sanely,  with  the  result  of  a  very  val- 
uable contribution  to  present  day  literature  on 
labor  disputes. 


UP  FROM  SLAVERY,  by  Broker  T. 
Washington,  Doubleday,  Page  &  Co.  New 
York,   Pages  xxiii,  330.     $1.50. 

Justice  David  A.  Brewer,  of  the  United 
States  Supreme  Court,  in  his  address  before 
the  American  Missionary  Society  in  Cleve- 
land on  October  14,  took  up  the  subject  of  the 
American  Negro.  "Here  is  one  ninth  of  our 
population,"  he  said,  "coming  out  from  the  ig- 
norance and  immorality  of  slaver>\  We  are 
making  it  uplift  our  business.  We  are  striving 
to  train  the  hand  and  the  mind  and  to  fill  the 
heart  with  a  love  of  purity  and  a  sense  of  the 
beauty  of  holiness." 

A  matter  which  concerns  not  only  one  ninth 
of  the  population  of  this  country,  but  also  all 
of  the  others  with  whom  these  people  come  in 
contact,  including  all  of  the  inhabitants  of  the 
Southern  states,  as  well  as  many  others,  is 
worthy  of  the  most  careful  attention.  The 
story  of  Brooker  T.  Washington's  boyhood 
days  and  of  his  struggles  since  to  place  indus- 
trial education  and  greater  opportunities  of 
every  sort  before  the  people  of  his  color 
should  be  familiar  to  ever^r  one  who  is  inter- 
ested in  the  improvement  of  the  colored  man  *s  lot. 
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its  satisfactory  performance  as  a  whole.  It 
should  therefore  be  clearly  understood  at  the 
outset  just  what  the  extent  or  the  limitations 
of  responsibility  of  the  engineer  are  to  be. 
Whether  he  has  been  employed  merely  as  a  de- 
signer or  whether  he  is  retained  to  design  and 
to  superintend  construction;  whether  to  de- 
sign only  the  chief  features,  or  to  pass  as  well 
upon  the  details  of  the  apparatus  that  is  to  be 
installed.  Attention  should  be  directed  to  the 
fact  that  defects  in  the  manufacture  of  ma- 
terial or  apparatus  is  a  matter  distinct  from 
the  matter  of  design  or  installation.  An  en- 
gineer should  not  be  responsible  for  the  un- 
satisfactory performance  of  a  plant  resulting 
from  defective  apparatus  furnished,  unless  he 
has  undertaken  to  include  the  subject." 

With  regard  to  the  ownership  of  the  records 
of  the  electrical  engineer,  the  code  states: 

"If  in  executing  his  work,  the  electrical  en- 
gineer uses  data  or  information  which  are  not 
common  and  public  property,  but  which  he  re- 
ceives, directly  or  indirectly  from  his  employer, 
and  is  not  of  such  character  that  his  atten- 
tion would  have  been  directed  to  it  regardless 
of  his  relations  to  his  employer,  the  products 
of  his  work,  in  the  form  of  inventions,  plans, 
etc.,  are  not  his  private  property,  but  the  prop- 
erty of  his  employer,  though  the  engineer  may 
be  entitled  to  special  remuneration  for  such  in- 
ventions, etc. 

"If  in  the  execution  of  the  work  the  en- 
gineer uses  only  his  own  knowledge  or  data  or 
information  which  are  public  property  by  prior 
publication,  etc.,  and  receives  no  engineering 
data  from  his  employer  or  customer,  except 
performance  specifications,  the  results  of  his 
work,  such  as  inventions,  plans,  designs,  etc., 
are  the  private  property  of  the  engineer,  and 
his  employer  or  customer  is  entitled  to  their 
use  only  in  the  specified  case. 

"All  the  work  done  by  the  engineer  in  the 
form  of  inventions,  plans,  designs,  etc.,  which 
are  outside  the  field  of  engineering  for  which 
his  employer  has  retained  him  are  the  en- 
gineer's private  property. 

"When  an  engineer  or  manufacturer  builds 
apparatus  from  engineering  designs  supplied  to 
him  by  his  customer,  the  designs  remain  the 
property  of  the  customer  and  should  not  be 
duplicated  for  other  customers  without  ex- 
press permission.  When  the  engineer  or  manu- 
facturer and  his  customer  are  jointly  to  work 
out  designs  and  plans  or  develop  inventions, 
a  clear  understanding  should  be  arrived  at  be- 
fore the  beginning  of  the  work  regarding  the 


proportionate  rights  of  ownership  in  any  in- 
ventions, designs,  etc.,  that  may  result,  since 
in  such  case  both  parties  should  be  considered 
to  have  rights  therein. 

"Any  engineering  data  or  information  which 
an  electrical  engineer  obtains,  directly  or  in- 
directly, from  his  employer  or  customer,  or 
which  he  creates  as  a  result  of  such  informa- 
tion, must  be  considered  by  the  engineer  as 
confidential;  and  while  the  engineer  is  justified 
in  using  such  data  or  experience  in  his  own 
practice  as  going  toward  his  education,  the 
publication  thereof  without  express  permis- 
sion is  improper,  as  is  also  its  use  in  produc- 
ing, for  other  parties,  work  that  is  character- 
istic of  the  original  customer  or  employer. 

"Designs,  data,  records  and  notes  made  dur- 
ing his  engagement,  by  an  engineer  employed 
under  permanent  engagement,  and  referring  to 
his  work,  are  his  employer's  property.  The 
same  matters  in  the  case  of  a  consulting  elec- 
trical engineer  are  the  property  of  the  consult- 
ing engineer. 

"A  customer,  in  buying  apparatus,  does  not 
acquire  any  right  in  its  design  beyond  the  use 
in  the  apparatus  purchased.  A  customer  of  a 
consulting  engineer  does  not  acquire  any  right 
to  the  plans  made  by  the  consulting  engineer 
except  for  the  specific  case  for  which  the  ap- 
paratus was  built  or  the  plans  made," 

The  proper  relations  of  the  electrical  en- 
gineer to  the  general  public  are  specified  thus: 

"The  electrical  engineer  should  endeavor  to 
assist  the  public  to  a  fair  and  correct  general 
understanding  of  engineering  matters,  spread 
the  general  knowledge  of  electrical  engineer- 
ing, and  discourage  wrong  or  exaggerated 
statements  on  engineering  subjects  published 
in  the  press  or  otherwise,  especially  if  these 
statements  are  made  for  the  purpose  of,  or 
may  lead  to  inducing  the  public  to  participate 
in  unworthy  schemes. 

"Controversies  on  engineering  questions, 
however,  should  never  be  carried  on  in  the 
public  press,  but  should  be  confined  to  the 
technical  press  and  the  engineering  societies. 

"First  publication  of  inventions  or  other  en- 
gineering advances  should  not  be  made  through 
the  pubhc  press,  but  rather  through  the  tech- 
nical   press    and    the    engineering    societies. 

"The  publications  which  an  electrical  en- 
gineer is  justified  in  making  through  the  pub- 
lic press  should  therefore  be  of  a  historical, 
educational,  instructive  or  similar  character 
and  should  not  relate  to  controversies  be- 
tween engineers  or  on   engineering  questions. 
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It  will  not  add  to  the  cost  of  construction  in 
cement  to  effect  this,  but  rather  result  in  econ- 
omies through  greater  efficiency  and  better 
progress  alone.  The  same  proportion  of  un- 
skilled or  common  labor  may  be  used,  only  we 
should  seek  to  train  and  improve  it,  and  al- 
ways keep  it  under  competent  supervision  in 
constant  attendance. 

The  general  public — architects,  engineers  and 
contractors — ^must  be  brought  to  recognize  the 
fact  that  while  cement  in  concrete  construction 
is  a  very  important  element,  nevertheless,  the 
other  materials  with  which  it  is  combined  and 
the  manner  of  mixing  and  placing  the  materials 
and  the  forms  to  contain  them  are  also  of 
prime  importance,  and  should  be  submitted  to 
the  same  inspection,  preliminary  tests  and  ap- 
proval of  competent  authority  as  may  usually 
be  required  of  the  cement. 

The  proportion  of  sand  to  cement  should 
never  be  fixed  in  advance  of  sufficient  knowl- 
edge of  the  character  and  quality  of  sand  avail- 
able for  the  work  in  hand;  if  this  be  found 
inconvenient  or  seemingly  impractical,  then  the 
proportions  should  be  open  to  easy  adjustment 
and  should  be  provided  for  in  advance  in  the 
contract  Available  and  proposed  sand  should 
always  be  tested  and  compared  with  some  rec- 
ognized standard  before  use. 

The  public  demand  for  cement  construction 
cannot  be  met  at  this  time,  not  for  want  of 
cement,  but  because  we  have  relatively  so  few 
builders  and  contractors  qualified  by  experi- 
ence to  undertake  this  class  of  work;  and, 
showing  the  cumulative  effect  of  such  a  condi- 
tion, this  fact  has  in  a  large  measure  prevented 
architects  from  designing  in  concrete  and  urg- 
ing its  adoption  for  residential  tises. 

A  most  promising  and  encouraging  feature 
in  the  industry,  however,  is  the  organization 
of  construction  companies,  officered  by  engi- 
neers and  experienced  contractors,  who  are 
making  a  specialty  of  concrete  work,  and  it  is 
perfectly  reasonable  to  expect  that  their  efforts 
will  result  in  further  improveVnents  and  econo- 
mies in  ways  and  means,  also  in  the  appear- 
ance and  quality  of  finished  exposed  surfaces; 
a  field  affording  great  possibilities  and  much 
promise  already. 

In  the  flush  of  their  first  successes,  however, 
let  these  companies  pause  and  consider  the 
danger  of  allowing  their  work  to  grow  beyond 
their  capacity  to  properly  direct  and  control. 

The  cement  industry  cannot  rest  satisfied 
with  a  national  interest  in  the  product  at  this 


time,  but  must  create  even  a  broader  confidence 
by  the  encouragement  of  prudent  and  rational 
safeguards,  lest  their  omission  be  followed  by 
unfair  and  discriminating  restrictions  on  the 
part  of  local  municipal  building  commissions. 

Trade  jealousies  are  keen  and  alert,  and 
every  failure  or  disappointment  in  concrete 
construction,  however  infrequent  or  unimport- 
ant, is  amplified  and  accentuated. 

It  was  thought  at  first  that  this  publicity 
would  seriously  retard  the  progress  of  the  new 
industry;  but  not  so,  and  this  fact  can  only  be 
taken  as  further  evidence  of  the  wonderful 
vitality  of  this  .form  of  construction.  It  has 
also  come  to  be  generally  known  and  admitted, 
as  a  result  of  rigid  and  thorough  investigation, 
that  each  instance  of  failure  has  been  the  re- 
sult of  ignorance  or  criminal  carelessness,  and 
almost  without  exception,  has  occurred  during 
construction.  Is  any  material  of  construction 
proof  against  such  causes? 

The  score  upon  scores  of  splendid  examples 
of  concrete  construction,  in  all  departments  of 
engineering  work,  and  among  all  classes  of 
buildings,  leave  no  room  for  doubt  of  its  suc- 
cess from  the  standpoint  of  adaptability,  ap- 
pearance, economy  and  durability,  under  con- 
ditions of  exposure  that  no  other  material  now 
used  in  construction  can  so  successfully  and 
economically  meet. 

The  greatest  economy  and  best  results 
structurally  and  architecturally,  however, 
cannot  be  obtained,  except  by  compe- 
tent design  and  intelligent  sympathetic 
treatment  of  outline  and  texture,  with 
due  regard  to  environment,  exposure  and  avail- 
able materials  composing  the  aggregates,  of 
which  we  have  an  endless  variety,  by  selection 
and  combination;  and  then  the  work  of  con- 
struction must  have  the  equivalent  in  intelli- 
gent and  honest  supervision  that  any  reputable 
job  receives;  in  fact,  it  might  have  even  more 
and  still  cost  less  than  is  represented  in  the 
person  of  the  boss  carpenter,  boss  brickmason, 
general  foreman,  sub-foreman  and  superintend- 
ent, all  of  whom  are  in  cgnstant  attendance. 

No  other  department  of  the  cement  industry 
has  so  felt  the  need  of  standard  specifications 
and  uniform  instructions  as  we  find  in  the 
manufacture  of  cement  blocks. 

There  is  today  a  large  and  growing  demand 
for  this  material,  and  its  general  and  almost 
unlimited  use  is  only  retarded  by  lack  of  con- 
fidence on  the  part  of  architects,  builders  and 
resident  owners  who  see  only  the  wretched  re- 
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proportions  of  good  sand  that  may  be  added  to 
cement. 

Sand,  or  the  fine  aggreg^ate,  shall  be  suitable 
silicious  material  passing  the  one-fourth  inch 
mesh  sieve,  and  containirrg  not  over  ten  per 
cent,  of  clean,  unobjectionable  material  passing 
the  No.  100  sieve.  A  marked  difference  will  be 
found  in  the  value  of  different  sands  for  use 
in  cement  mortar.  This  is  influenced  by  the 
form,  size  and  relative  roughness  of  the  sur- 
face of  the  sand  grains,  and  the  impurities,  if 
any,  contained.  Only  clean,  sharp  and  gritty 
sand,  graduated  in  size  from  fine  to  coarse  and 
free  from  impurities,  can  be  depended  upon 
for  the  best  results.  Soil,  earth,  clay  and  fine 
"dead"  sand  are  injurious  to  sand,  and  at  times 
extremely  dangerous;  particularly  in  dry  and 
semi-wet  mortars,  and  they  also  materially  re- 
tard the  hardening  of  the  cement.  An  un- 
known or  doubtful  sand  should  be  carefully 
tested  before  use  to  determine  its  value  as  a 
mortar  ingredient.  Screenings  from  crushed 
trap  rock,  granite,  hard  limestone  and  gravel 
stones  are  generally  better  than  bank  sand, 
river  sand  or  beach  sand  in  Portland  cement . 
mortars  (but  not  so  when  used  with  natural 
cement,  unless  the  very  fine  material  be  ex- 
cluded). 

So-called  clean,  but  very  fine  sand,  has 
caused  much  trouble  in  cement  work,  and 
should  always  be  avoided,  or  if  impossible  to 
obtain  better,  the  proportion  of  cement  should 
be  increased.  Stone  screenings  and  sharp, 
coarse  sand  may  be  mixed  with  good  results, 
and  this  mixture  offers  some  advantages,  par- 
ticularly in  making  sand-cement  blocks. 

For  foundations  or  superstructure  walls  ex- 
posed to  weather,  carrying  not  over  five  tons 
per  square  foot,  the  maximum  proportion  shall 
not  exceed  four  parts  sand  to  one  part  cement. 
This  proportion,  however,  requires  extreme 
care  in  mixing  for  uniform  strength  and  will 
not  produce  water-tight  blocks.  We  recom- 
mend for  general  work  not  over  three  parts 
sand,  if  well  graded,  to  one  part  cement,  and 
the  further  addition  of  from  two  to  four  parts 
of  clean  gravel  stones  passing  the  three-fourths 
inch  sieve  and  retained  on  a  one-fourth  inch 
mesh  sieve,  or  clean  screened  broken  stone  of 
the  same  sizes.  These  proportions,  with  proper 
materials  and  due  care  in  making  and  curing, 
will  produce  blocks  capable  of  offering  a  re- 
sistance to  crushing  of  from  1,500  to  2,500 
pounds  per  square  inch  at  twenty-eight  days. 

(For  the  best  fire-proof  qualities  limestone 


screenings  or  broken  sizes  should  be  excluded, 
but  otherwise  are  all  right  for  use.) 

Where  greater  strength  is  desired,  particu- 
larly at  short  periods,  from  two  to  six  weeks, 
we  recommend  the  proportions  of  one  part 
cement,  two  parts  sand,  and  from  one  and  one- 
half  to  three  parts  gravel  or  broken  stone  of 
sizes  above  given.  Blocks  made  of  cement, 
sand  and  stone  are  stronger,  denser,  and  con- 
sequently more  water-proof  than  if  made  of 
cement  and  sand  only,  and  are  more  econom- 
ical in  the  quantity  of  cement  used. 

Mixing.  The  importance  of  an  intimate  and 
thorough  mix  cannot  be  overestimated.  The 
sand  and  cement  should  first  be  perfectly 
mixed  dry  and  the  water  added  carefully  and 
slowly  in  proper  proportions,  and  thoroughly 
worked  into  and  throughout  the  resultant 
mortar;  the  moistened  gravel  or  broken  stone 
may  then  be  added  either  by  spreading  same 
uniformly  over  the  mortar  or  spreading  the 
mortar  uniformly  over  the  stones,  and  then 
the  whole  mass  shall  be  vigorously  mixed  to- 
gether until  the  coarse  aggregate  is  thoroughly 
incorporated  with  and  distributed  throughout 
the  mortar. 

We  recommend  mechanical  mixing  wherever 
possible,  but  believe  in  the  thorough  mixing  of 
cement  and  sand  dry  before  the  addition  of 
water;  this  insures  a  better  distribution  of  the 
cement  throughout  the  sand,  particularly  for 
mortar  used  in  machine  made  blocks  of  a 
semi-wet  consistency.  For  fine  materials,  such 
as  used  in  cement  blocks,  it  is  necessary  that 
the  mechanical  mixer  be  provided  with  knives, 
blades  or  other  contrivances  to  thoroughly 
break  .up  the  mass,  vigorously  mix  the  same 
and  prevent  balling  or  caking. 

Curing.  This  is  a  most  important  step  in 
the  process  of  manufacture,  second  only  to 
the  proportioning,  mixing  and  moulding,  and 
if  not  properly  done  will  result  either  in  great 
injury  to  or  complete  ruin  of  the  blocks. 
Blocks  shall  be  kept  moist  by  thorough  and 
frequent  sprinkling,  or  other  suitable  methods, 
under  cover,  protected  from  dry  heat  or  wind 
currents  for  at  least  seven  days.  After  re- 
moval from  the  curing  shed,  they  shall  be 
handled  with  extreme  care,  and  at  intervals 
of  one  or  two  days  shall  be  thoroughly  wet  by 
hose  sprinkling  or  other  convenient  methods. 
We  recommend  curing  in  an  atmosphere  thor- 
oughly impregnated  with  steam.  This  method 
serves    to    supply    needed    moisture,    prevent 
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most  any  location,  and  all  this  is  of  easy  at- 
tainment. 

Let  the  intending  manufacturer  of  machine- 
made  blocks  remember  that  the  machine  is 
simply  a  mechanical  convenience,  and  it  re- 
mains for  him  to  use  proper  materials,  cor- 
rect and  accurate  methods  of  proportioning, 
mixing,  moulding  and  curing,  to  study  and 
meet  the  demands  of  the  building  trade,  and 
keep  abreast  and  a  little  in  advance  of  the 
other  fellow  in  this  progressive  age. 


Stream  Measurements. 

BY   CYRIL  C.    MAISON. 

IN  the  execution  of  projects  for  develop- 
ment of  water  power,  and  in  the  control 
and  management  of  water  powers,  the 
ne<:essity  is  constantly  arising  for  determin- 
ing quantities  of  water.  The  measurement  of 
the  absolute  volumes  of  water  in  a  reservoir, 
of  any  kind  is  a  matter  of  little  difficulty,  be- 
ing a  simple  geometrical  computation.  The 
question  is  usually  as  to  the  flow  of  water,  i.  e., 
the  quantity  of  water  passing  a  fixed  point 
in  a  given  time,  involving  the  unit  of  time, 
as  well  as  the  unit  of  volume.  The  second  is 
usually  taken  as   the   unit   of  time,   and  the 


Fig.  1.— Miner's  Inch. 

cubic  foot  as  the  unit  of  volume,  in  all  ques- 
tions relating  to  water  power,  the  problem 
being  to  determine  the  number  of  cubic  feet 
of  water  flowing  in  one  second.  Two  general 
classes  of  methods  are  available:  First,  the 
quantity  of  water  flowing  in  a  channel;  sec- 
ond, the  quantity  flowing  from  a  weir.  An 
approximate  idea  of  the  flow  of  a  natural 
stream  will  be  taken  into  account  and  the 
methods  used  in  measurement.  The  velocity 
of  a  stream  can  be  found  by  laying  off  a  lOO 
feet  or  more  on  the  bank,  and  throwing  a 
float  in  the  middle,  noting  the  time  taken 
in  passing  over  the  measured  distance  on  the 
bank.      Do   this    several    times   and   take   the 


average;  then,  dividing  this  distance  by  the 
time,  gives  the  velocity  at  the  surface.  As 
the  top  of  the  stream  flows  faster  than  the 
bottom  and  sides,  the  average  velocity  bein^ 
about  83  per  cent  of  the  surface  velocity  at 
the  middle,  it  is  convenient  to  measure  a 
distance  of  120  feet  for  the  float  and  reckon 
it  as  100.  To  have  as  nearly  as  possible  cor- 
rect measurements  select  a  stretch  on  a  stream 
which  will  afford  as  straight  and  uniform  a 
course  as  possible.  But  we  want  the  cross 
section,  therefore  we  measure  at  from  6  to 
12  points  across  the  stream  at  equal  distances 
between  them.  Add  all  the  depths  in  feet 
together  and  divide  by  the  number  of  measure- 
ments made.  This  will  be  the  average  depth 
of  the  stream,  which  multiplied  by  its  width 
will  give  its  area  or  cross  section. 
Figure  2  illustrates  this.  Multiply  this 
by  the  velocity  of  the  stream  in  feet  per 
minute,  and  the  result  will  be  the  discharge  in 
cubic  feet  per  minute  of  the  stream.  Fig. 
I  shows  the  form  of  measuring  and  one  or- 
dinarily used  for  the  Miners  Inch  Measure- 
ments. This  term  is  more  or  less  indeflnite 
for  the  reason  that  water  companies,  in 
measuring  water  to  their  consumers  do  not 
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all  use  the  same  head  above  the  center  of  the 
aperture,  and  this  inch  varies  from  1.36  to 
1.73  cubic  feet  per  minute.  The  most  uni- 
versal measurements,  however,  are  obtained 
through  material  1%  inches  thick,  and  the 
lower  edge  2  inches  above  the  bottom  of  the 
measuring  box,   thus  giving  full   contraction. 
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The  Status  of  the  Draftsman. 

FROM  several  points  of  view,  the  drafts- 
man occupies  a  more  peculiar  position  in 
the  modern  shop  than  many  of  the  other 
workers  who  make  up  the  organization.  The 
draftsman  is  considered  by  many  a  manager  as 
a  kind  of  necessary  evil,  a  dead  expense,  which 
he  cannot  avoid.  For  behold!  the  drafting 
room  is  a  non-productive  department.  At  the 
same  time  the  drafting  room  of  any  well-or- 
ganized shop  is  recognized  as  the  heart  of  the 
industrial  end  of  the  business,  in  which  the 
planning  and  systematizing  forces,  at  least  to  a 
large  degree,  are  located.  The  draftsman  him- 
self occupies  a  very  different  ground  in  differ- 
ent shops,  according  to  whether  the  former  or 
the  latter  view  expressed  is  the  prevailing  one 
in  a  particular  organization.  Of  course,  there 
are  draftsmen  and  draftsmen.  There  are  those 
that  are  valued  at  $io  a  week  or  less,  and  those 
that  are  valued  at  $40;  and  this  fact,  too, 
tends  to  place  the  knight  of  the  T-square  in  a 
peculiar  position.  There  are  no  very  well  de- 
fined limits  to  his  trade.  He  is  more  or  less 
what  one  might  call  a  free  lance.  In  many 
a  case  he  is  not  even  a  distinct  part  of  the 
regular  organization.  He  is  called  in  when  a 
new  design  is  to  be  turned  out  in  the  drafting 
room,  and  when  that  is  done  he  is  "laid  off." 
At  least,  this  is  the  case  in  the  majority  of 
smaller  shops,  specializing  on  one  or  a  few 
kinds  of  standard  machines.  The  last  conten- 
tion may,  perhaps,  not  apply  to  the  leading  de- 
signer, but  it  most  certainly  applies  to  the 
ordinary  draftsman. 

The  conditions  outlined  are  by  no  means 
very  satisfactory,  but  it  is  difficult  to  propose 
a  remedy.  It  has  been  suggested  that  men  in 
the  shop,  having  training  in  drafting,  be  tem- 
porarily taken  into  the  drafting  room  to  help 
out  when  business  there  is  pressing,  rather 
than  to  hire  draftsmen  for  short  terms.  But 
this  course  would  be  subject  to  many  objec- 
tions.     In    the    first    place,    nobody    does    the 


draftsman's  work  as  well  as  a  trained  drafts- 
man, constantly  working  at  his  trade.  In  the 
second  place,  it  is  not  at  all  sure  that  the  very 
men  with  drafting  experience,  wanted  from  the 
shop,  can  be  spared  there  at  a  particular  time, 
and  last,  but  not  least,  the  man,  who  at  first 
would  be  only  temporarily  taken  from  the  shop 
for  drafting  room  work,  would  soon  find  a 
certain  attraction  in  his  new  occupation,  and 
in  nine  cases  out  of  ten,  he  would  not  return 
to  the  shop  again,  but  continue  on  what,  at  first 
sight,  seems  to  him  the  rosy  road  of  the  drafts- 
man. To  the  ordinary  shop  worker,  the  draft- 
ing room  has  at  first  many  attractions.  The 
work  is  cleaner,  the  duties,  at  first,  less  exact- 
ing, the  surroundings  more  pleasing,  and  the 
hours  generally  shorter.  In  the  long  run,  how- 
ever, it  is  evident  that  the  draftsman,  having 
passed  through  the  stages  of  assistant  to  that 
of  independent  designer,  finds  the  limitations 
greater  in  this  department  than  in  the  produc- 
tive departments  in  the  shop.  That  is  why  we 
find  so  few  old  draftsmen.  We  do  not  realize 
where  they  go  to;  all  we  know  is  that  they 
disappear  from  the  drafting  board  as  they  grow 
older. 

The  cause  for  this  is  perhaps  the  kernel  of 
the  matter  of  the  comparatively  unsatisfactory 
status  of  the  draftsman.  After  long  years  of 
close  attention  to  business,  he  has  become  an 
expert  designer,  and  his  work  requires  all  the 
mental  qualities  present  only  after  years  of 
training  and  experience.  His  general  intelli- 
gence, measured  in  units  of  logic,  is  greater 
than  that  of  most  of  his  co-operators  in  the  in- 
dustrial organization.  He  is  the  ingenious  plan- 
ner and  schemer  of  profit-making  devices,  and 
even  though,  in  certain  cases,  some  ideas  are 
furnished  him  by  *'the  man  higher  up."  these 
ideas,  as  a  rule,  are  furnished  in  such  a  crude 
form  that  the  draftsman  is  but  little  helped  in 
his  work.  When  the  device  is  completed,  how- 
ever, the  honor  of  the  successful  working  does, 
curiously  enough,  not  fall  upon  the  one  to 
whom  the  most  of  the  credit  is  due.    When  we 
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alM>  c*m4idcr  that  the  compensation  paid  to  the 
moAt  skillful  of  machine  designers  is  often,  not 
to  «a7  nearly  always,  less  than  that  of  depart- 
ncnt  foreman,  many  of  whom  in  intelligence 
and  general  ability  are  far  inferior  to  a  trained 
designer,  then  it  is  easily  seen  why  we  find 
the  draftsmen  leaving  the  chosen  trade,  as  soon 
u  tbe>'  have  reached  middle  age,  to  seek  more 
congenul  occupations.  This,  however,  is  a 
di«>tincl  lo^«  to  the  industries  as  such.  The 
be^t  and  ablest  men,  the  most  experienced  de- 
signers, are  lost  to  the  craft  at  the  very  time 
wbeii  their  services  would  become  most  valu- 
able If  the  draftsman  were  considered  a  more 
n^tegTAl  part  of  a  shop  organization,  if  his 
aient«  were  recognized,  rather  than  usurped, 
H  ht«  superiors  and  if  his  compensation  stood 
m  a  more  equitable  proportion  to  his  achieve- 
mctitv  he  would  be  less  tempted  to  leave  that 
place  m  the  industrial  organization  where  he 
series  the  best,  for  other  occupations,  far  bet- 
ter cooipensated.  but  requiring  no  more  intel- 
ligence, judgment  or  ability. — Stachinery. 


b  =  Dia.  of  Round  Part  of  Chain  Block. 

B   =   Center   to   Center  of   holes   in   Chain 

Block. 

A  =  Center  to  Center  of  holes  in  side  links. 

180' 

a   =  

N 

sin  a 

Tan  B  = 

B 

— +  co8a 
A 

A 
Pitch  I>iam.  — 


Formnb  for  Sprocket  Wheds 
and  Gear  Teeth. 

TIE  Union  Twist  Drill  Company,  Athol. 
Ma^s ,  have  published  some  formulae  on 
sprocket  wheels  which  may  be  of  interest 
•o  oar  readers. 

The    following  is   for  calculating  diameters 
ri  «prt<ket  wheels  for  block  center  chains: 
S  -  No  Teeth. 


•in/3 

Outside  Diam.  =  Pitch  Diam.  -f-  ^• 
Bottom  Diam.  =  Pitch.  Diam.  —  b. 
In    calculating    the    diameters    of    sprocket 
wheels  the  bottom  diameter  is  the  most  im- 
portant. 

The  following  for  calculating  diameters  of 
sprocket  wheels  for  roller  chains: 

N    =    Number  of  teeth   in 

sprocket, 
P  =  Pitch  of  Chain. 
D  =   Diam.  of  Roller. 
180" 

a  =  

N 

P 
Pitch  Diam.  = 


stn  a 
Outside  Diam.  =  Pitch  Diam.  -f  D. 
Bottom  Diam.  =  Pitch  Diam.  —  D. 
They  have  also  published   formula  for  de- 
termining the  dimensions  of  gears  by  metric 
pitch. 


I 
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They  use  a  module  which  is  the  pitch  diam- 
eter in  milimeters  (mm),  divided  by  the  num- 
ber of  teeth  in  the  gear. 

Phch  diameter  in  mm.  is  the  module  multi- 
plied by  the  number  of  teeth  in  the  gear. 

M  =  Module. 

D  =  The  pitch  diameter  of  gear. 

D  =  The  whole  diameter  of  gear. 

N  =  The  number  of  teeth  in  gear. 

D"  =  The  working  depth  of  teeth. 

t  =Thickness  of  teeth  on  pitch  line. 

f  =  Amount  added  to  depth  for  clearance. 

Then 


D»              D 
M  = or 

N  N+2 


ir  =  NM 

D  =  (N  +  2)  M. 


D>  D 

N  =  or 2. 

M  M 


D"  =  2M. 
t  =  M  i.s;o8. 


M  1.5708 

f  = =   .157  M. 

10 
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Tbe  module  is  equal  to  the  part  marked  "S" 
m  cut,  on  folk>wing  page  measured  in  mm. 
and  parts  of  mm. 

MODI'LK    IN    MlLU METERS. 


CuiTr«|«iodinf 

Dunctnl 
Pitch 

Mod- 
ule 

CorrespondinK 
KnfflUh 
Diamrtral 
Pitch 

tj  mm        50800 

4.5 

5644 

I4      . 

SSS67 

5. 

5080 

I 

n^¥3o 

5.5 

4.618 

!  -5 

X>^20 

6. 

4.-233 

«5 

16933 

7. 

3.628 

rs 

14-514 

a 

3175 

2 

12700 

9 

2.822 

^^s 

11-288 

la 

2540 

2$ 

10  iflO 

II. 

2309 

27$ 

9^36 

12. 

2II7 

3^ 

&466 

14^ 

I.814 

}S 

7^57 

Id 

1587 

-4 

^350 

MechaninI  Drajflsman  and  De- 
dgner. 

AU  f.rms  have  a  drafting  room  system  of 
*'TTie  kind;  even  the  little  plant,  where  the 
entire  drafting  room  force  consists  of  one 
inan.  «bo  either  uses  some  scheme  he  has 
>irT:ct]  while  working  for  a  larger  company, 
«  r  cKe  numbers  the  plates  according  to  the 
m.'-h-i*!   he  folk)wed   when  learning  to  draw. 

The  writer  was  in  a  position  of  this  kind 
at  ore  time  where  a  standard  size  sheet  was 
c**kT:..wn  and  where  the  paper  was  rough 
ir-a'  li  Umght  in  rolls  thirty-six  inches  wide 
a-.  J  *<\eral  yards  long.  When  a  drawing  was 
•-»  he  nude  the  paper  was  unrolled  and  a 
»".-r?  a»  large  as  necessary  cut  out. 


The  drawing  when  finished  usually  had  to 
be  sent  out  into  the  shop  without  even  a  coat 
of  shellac.  Once  in  a  while  one  would  be  re- 
turned from  the  shop;  but  usually  they  got  so 
dirty  that  it  wasn't  thought  worth  while  re- 
turning them,  and  they  were  destroyed,  thus 
destroying  all  record  of  the  work- 
After  getting  fairly  settled  I  made  an  ef- 
fort to  change  all  this,  and  to  systematize  the 
engineering  department  (?).  First  in  order 
that  the  drawings  might  be  Bled  easier  I  de- 
termined to  work  to  four  standard  sizes  to  be 
designated  by  the  letters  A.  B,  C,  D.  The  A 
size  was  24  inches  by  36  inches  and  was  used 
chiefly  for  assemblies;  but  in  cases  where  the 
pieces  were  very  large  it  sometimes  became 
necessary  to  use  this  size  for  detailing.  The 
B  size  was  18  inches  by  24  inches  and  was 
used  both  for  details  and  assemblies,  several 
details  being  placed  on  one  sheet.  The  C  size 
was  12  inches  by  18  inches  and  was  confined 
almost  wholly  to  details.  The  D  size  was  9 
inches  by  12  inches  and  used  for  details  where 
there  was  one  piece  to  a  sheet.  In  choosing 
these  sizes  I  simply  took  what  is  standard  in 
a  good  many  shops,  and,  as  did  the  other 
plants,  I  soon  found  another  list  of  numbers 
was  needed  to  cover  miscellaneous  sketches, 
etc.  These  took  a  number  with  no  letter  fol- 
lowing, but  an  effort  was  made  to  make  as 
few  sketches  as  possible  even  going  so  far 
as  to  paste  an  odd  size  sketch  sent  in  by 
some  outsider  on  a  drawing  sheet  coming  the 
next  larger  size. 

The  numbers,  I  kept  all  in  one  book  ruling 
it  off  as  in  Fig.  i.  First  a  description  of  the 
drawing  is  given.  Next  the  serial  number  ap- 
pears, this  number  being  taken  out  in  serial 
order  regardless  of  the  size,  which   is  given 


Gl^^CniPTION 


NO. 


5IZE.DrT5. 


mntrtc  ^trop  «  Rod 
Chest  Cowr 


/J/ 

/3-f 


DATE. 


10' I- 01 
Ih  lot 
IhBOZ 
H-IOOt 


/^CAlAnHS 


-f«-f  A*rf/>?^ 


// 


Tftetr  Mi.  iroA 
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in  the  next  column.  Then  the  draftsman's 
initials  and  the  date  appears  as  a  matter  of 
course. 

When  a  sketch  or  print  came  in  from  an 
outside  firm  I  would  enter  it  up  in  the  book 
giving  it  a  drawing  number  and  size  if  pos- 
sible, and  if  not  simply  giving  it  a  number.  I 
would  then  enter  up  the  firm's  name  in  the 
"draftsman"  column,  and  their  drawing  or 
sketch  number,  if  it  had  any,  in  the  column 
headed   "Remarks." 

This  was  a  great  aid  in  filing  as  after  find- 
ing the  number  wanted  it  was  an  easy  matter 
to  locate  the  drawing  provided  it  was  in  the 
drawer  where  it  was  filed.  It  was  not  neces- 
sary now,  as  formerly,  to  pull  the  drawer  out 
and  lift  up  all  the  drawings  when  searching 
for  some  small  sheet  sure  to  be  away  at  the 
bottom  and  in  the  back  of  the  drawer.  In- 
stead only  the  corners  had  to  be  raised  until 
the  correct  number  was  located.  That  was  a 
great  improvement  and  I  begun  to  have  visions 
of  setting  at  a  roll  top  desk  and  branding  as 
N.  G.  all  the  schemes  brought  up  to  me  by  a 
bunch  of  ambitious  young  draftsmen  even  as 
I  had  had  my  own  schemes  turned  down  when 
with  a  decent  sized  company. 

I  got  shook  out  of  that  pipe  dream,  how- 
ever, when  the  G.  M.  gave  me  to  understand 
that  a  tracing  of  every  drawing  was  both  un- 
necessary and  a  waste  of  time.  So  in  order  to 
keep  the  drawings  that  were  not  traced,  in 
decent  shape,  I  shellaced  each  drawing  be- 
fore I  let  it  go  into  the  shop  and  got  fairly 
good  results.  The  dirt  could  be  wiped  off, 
and  the  only  bother  was  to  see  that  they  were 
returned  as  soon  as  the  shop  did  not  need 
them  any  more. 

Even  with  this  scheme  a  drawing  was  lost 
once  in  a  while  so  when  an  important  draw- 
ing went  into  the  shop  without  any  tracing 
being  made  I  would  tack  it  up  in  as  con- 
venient a  spot  as  possible  and,  as  I  had  won 
over  the  foreman  by  means  of  candy  given  to 
his  kids,  the  drawing  stayed  there  until  the 
job  was  done,  and  I  took  it  down. 


These  little  reforms  worked  so  well  that  I 
determined  to  make  a  big  improvement  in  the 
method  of  numbering  the  patterns.  The  method 
then  in  use  was  that  of  serial  numbers  no 
method  being  used  to  separate  pieces  composed 
of  different  metals.  My  scheme  was  such  that 
the  number  would  tell  the  material,  no  prefix 
being  used  for  cast  iron;  but  for  composition 
an  O  appeared  before  the  number.  As  several 
different  metals  were  used  when  aluminum 
was  reached  the  pattern  number  had  about  five 
O's  before  the  actual  number  was  reached,  and 
the  difficulty  of  getting  all  those  figures  on  a 
small  piece,  and  in  such  a  manner  that  they 
might  be  easily  seen  was  a  job  worthy  of  an 
expert  geometrician.  Needless  to  say  the  G. 
M.  soon  found  the  new  system  was  of  little 
use,  and  while  I  was  busy  getting  the  num- 
bers taken  out  under  the  would-be  new  sys- 
tem, changed  to  suit  the  old  system,  he  called 
me  into  his  office,  and  kindly  (?)  explained 
that  the  shop  where  he  worked  when  he  was 
an  apprentice,  twenty  years  ago,  used  the 
method  he  was  using  for  numbering  the  pat- 
terns when  I  appeared;  also,  that  as  the  sys- 
tem had  stood  a  twenty  years'  test  it  was  all 
right,  and  I  must  strictly  adhere  to  it.  I 
began  to  think  I  had  best  stick  to  drafting 
and  leave  systematizing  to  the  general  man- 
ager and  the  machinists,  and  I  did  so  for  some 
time.  L.  E.  Vator. 


Piston  Rings. 


A  German  firm  manufactures  piston  rings 
in  the  following  manner:  The  rings  are  cast 
and  turned  out  of  circle  so  that  after  a  part  is 
cut  out  and  the  ends  brought  together  the  ring 
is  a  perfect  circle.  They  claim  great  economi- 
cal advantages,  viz.,  saving  of  steam  and  uni- 
form wear. 


The  article  in  October  issue  on  "Draftsman 
Ink  Stands"  should  be  credited  to  Mr.  J.  G. 
Bayley,  of  Philadelphia. 
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the  operator.  The  trolley  which  has  a  cage  for  the  operator  works  at 
a  height  of  55  feet  from  the  dock,  and  the  man  who  rides  in  it  is  com- 
plete master  of  his  own  machine.  He  is  able  to  readily  twist  the  grab 
crosswise  of , the  hatch  at  right  angles,  to  the  line  of  travel  of  the  trolley, 
to  rush  the  trolley  from  the  boat  to  the  cars  or  trough,  to  hoist  the  boom 
and  to  shift  the  machine  along  the  dock.  The  motors  will  be  of  sufficient 
capacity  to  make  round  trips  with  maximum  loads  in  50  seconds  from 
ore  directly  underneath  the  hatch  of  the  vessel  being  unloaded.  The- 
oretically, therefore,  about  360  tons  could  be  unloaded  every  hour.  At 
this  rate  a  io,ooo-ton  boat  could  be  unloaded  in  five  hours.  However, 
it  is  not  possible  to  make  quite  such  good  time  as,  after  most  of  the  load 
is  out,  time  is  lost  in  "skimming'*  the  rest  of  it. 

Most  of  the  machines  on  the  lakes  of  the  clam-shell  type,  have  the 
operators  back  at  the  end  of  the  boom  where  it  is  hard  for  them  to  see 


Un loader  and  Bridge,  Hoover  &  Mason  Fast  Plant,  Ashtabula  Harbor,  Ohio. 
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weight  about  four  tons.  Or  generally  speaking  the  cars  are  either  over 
or  underweight.  They  never  are  exact.  To  give  an  illustration  of  what 
a  four-ton  under  weight  means,  an  85-cent  freight  can  be  taken  on  a 
daily  shipment  of  500  cars.  On  each- car,  the  haulage  loss  will  be  about 
$3.50  and  on  500  cars,  just  500  times  $3.50.  The  automatic  weighers 
weigh  a  carload  to  within  500  pounds. 

In  loading  cars  without  automatic  scales  of  this  kind,  the  overloaded 
cars  must  be  switched  to  a  separate  track  and  "trimmed,"  while  the  under- 
loaded cars  must  be  hauled  through.  If  the  cars  were  all  loaded  to  their 
capacity,  they  would  be  just  as  easy  to  haul  as  if  they  were  not  so  it 
can  be  seen  what  a  big  economy  the  new  arrangement  will  be.  It  will 
not  only  save  labor,  but  it  will  keep  the  empties  running  along  faster 
by  saving  time. 

To  load  a  car  the  rollers  are  actuated  a  sufficient  length  of  time 
to  discharge  ore  to  the  maximum  capacity  of  the  car,  as  indicated  by  the 
dial,  at  the  same  time  enabling  the  cars  to  be  loaded  in  train  form  with- 
out being  disconnected.  Mechanism  for  raising  the  boom  and  moving 
the  machine  along  the  dock  will  also  be  provided. 


U — 


Outline  Diagram  of  Unloader  and  Stock  Pile. 

The  bridge,  as  has  already  been  mentioned  will  be  550  feet  long, 
and  as  shown  in  accompanying  sketch  will  rest  on  turntables,  which 
permits  either  end  to  travel  independently  in  order  to  better  cover  the 
storage  piles.  In  the  tower  next  to  the  dock  will  be  placed  a  scale  hopper, 
similar  to  those  on  the  unloaders,  and  resting  upon  scales  of  180,000 
capacity.  The  dial  and  method  of  operation  will  be  the  same  as  those 
on  the  unloaders.  The  grab  on  the  ore  bridge  will  be  of  the  latest 
type,  of  14  gross  tons  capacity,  and  the  hoisting  and  traverse  motors  will 
Be  in  the  trolley  and  travel  with  the  operator.  Westinghouse  air  brakes 
will  be  used  to  control  the  traverse  motion  and  air  brakes  and  also  air 
governors  are  provided  to  control  the  descent  of  the  grab.  Westing- 
house  friction  draft  gears  are  provided  at  the  end  of  the  bridge  to  pre- 
vent accident.  The  hoisting  speed  of  the  grab  will  be  140  feet  p^r 
minute  and  the  traversing  speed  of  the  trolley  will  be  from  800  to  1,000 
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The  Doilers  are  Sterling  water  tubes  of  200  hcrse  power  each  and 
the  farnaces  are  eqttipped  with  Ronej  stokers. 

The  boilers  are  fed  by  two  Blake,  oatside  packed,  feed  pomps 
so  X  6  X  12  with  a  bank  of  Tahres  so  arranged  that  water  can  be  dis- 
tribtfted  from  any  pomp  to  any  line  desired.  Each  boiler  has  dodUe 
feed  lines  and  in  addition,  there  is  a  washout  and  a  water  beater  line. 
The  valves  are  arranged  so  that  if  one  pomp  should  get  oat  of  order, 
they  could  be  cut  in  on  the  other  without  causing  any  delay. 

Economy  is  practiced  by  the  use  of  the  large  1,200-gaIkxi  water 
heater.  The  exhausts  are  run  into  this  heater  so  that  the  water  can  be 
brought  up  to  a  high  temperature  and  then,  when  it  is  fed  into  the  boilers, 
the  number  of  heat  units  necessary  to  bring  it  to  a  higher  temperature 
is  reduced  In  this  way,  the  fuel  bill  is  reduced  materially.  By  this 
arrangement  the  exhaust  steam  is  nearly  all  condensed  by  the  time  it 
leaves  the  heater. 

The  water  is  supplied  by  a  21-foot  well  12  feet  wide  and  18  feet 
long.  It  is  four  feet  below  the  lowest  level  of  the  river  and  is  connected 
with  the  river  by  means  of  a  24-inch  suction  pipe.  From  the  well  to  the 
pumps  is  an  18-inch  suction  pipe.  By  this  arrangement,  the  eflSdency 
of  the  pumps  is  increased.  The  water  from  the  condenser  is  discharged 
into  a  hot  well  18  x  8  x  8  from  which  it  is  pumped  by  the  boiler  feed 
purfips,  the  excess  passing  through  a  24-inch  overflow  to  the  river. 

There  arc  two  Ballwood  cross  compound  condensing  engines  of 
650  H.  P.  each.  The  engines  are  each  connected  with  a  400  K.  W. 
Wood  direct  dynamo,  with  gravity  oiling  system. 

In  the  engine  room  is  a  30-ton  hand  crane  equipped  to  traverse  the 
entire  engine  n)om  and  built  for  the  purpose  of  facilitating  repair  work. 
Kc^idcs  this,  the  engine  r(K>m  contains  a  large  booster  or  motor  generator 
connected  in  scries  with  the  battery,  and  this  is  excited  by  separate 
nu>tor  driven  machines.  This  automatically  regulates  the  charge  and 
discharjjc  of  the  battery. 

The  gauge  K»artl  and  the  s\vitchlK>ard  are  marble.  The  latter  con- 
sistH  of  ten  marble  panels,  three  of  them  for  the  dynamos,  one  is  for 
totalizing  the  Watt  meter  with  general  bus  bar  instruments,  two  are  for 
the  luttcTv  etpupmeitl,  two  are  for  the  IxK^sters,  one  for  the  unloader 
divnil  and  one  tor  the  htidKc  euv  nil. 

In  the  iMttriN  \\^\n\\  ihcic  ate  no  cells  of  the  Gould  type,  each  con- 
taiiuufc:  ^u  p\Uc^,  but  ciuh  lai^c  e!u>uj;h  for  an  extension  of  18  addi- 
t^ourtl  j*lrtt\«.  I  ho\  atr  will  msulale^l.  The  room  is  equipped  with  a 
btuk    \\^^H    \o\oud   wuh   piuh    atul   thoroughly   drained   to  alk>w    for 


Pneumatic  Conveying  of  Light 
Materials. 

By  Walter  B.  Snow. 

THE  practice  of  conveying  materials  by  pneumatic  means  may  be 
roughly  classified  under  two  methods. 
First,  that  which  requires  the  creation  of  a  pressure  dif- 
ference upon  either  side  of  a  fairly  close-fitting  body  in  a  tube  of  uniform 
cross  section  The  boy's  bean-shooter  embodies  this  principle  in  its 
simplest  form. 

Second,  that  in  which  the  material  is  finely  divided,  and  relatively 
light  enough  to  be  held  in  suspension  by  the  moving  air.  In  unconfined 
space,  action  of  the  wind  upon  the  debris  of  the  streets  and  fields  is  a 
familiar  illustration. 

Under  both  classifications  a  pressure  difference  between  the  ends  of 
the  conduit  is  necessary.  In  the  former  case  the  action  is  positive  and 
direct.  It  may  be  definitely  measured,  except  for  frictional  and  leakage 
losses,  as  is  the  movement  of  a  piston  in  a  cylinder.  The  pressure  created 
is  usually  relatively  high,  frequently  requiring  for  its  production  either 
the  positive  type  of  blower,  or  the  air  compressor. 

In  the  latter  case  the  conditions  and  results  are  far  more  indetermi- 
nate. But  the  pressures  are  usually  much  lower,  such  as  may  be  created 
by  the  fan  blower  in  some  of  its  types. 

Under  ordinary  operating  conditions  the  rate  of  air  flow  must  funda- 
mentally be  brought  up  to  a  velocity  which  will  keep  the  material  in 
motion.  A  lower  velocity  may  not  only  result  in  slower  movement,  but 
in  absolute  loss  of  ability  to  move  the  material  at  all. 

The  condition  of  the  material  itself  is  likewise  an  important  factor 
in  the  success  of  the  system.  The  open  paper  may  be  picked  up  and 
floated  away  by  a  mere  zephyr ;  when  compressed  into  a  cylinder  toll  it 
becomes  almost  immovable.  But  if  it  be  cut  or  broken  into  small  particles, 
these,  because  of  their  greater  superficial  area  relative  to  their  weight,  may 
1  eadily  respond  to  the  effort  to  convey  them  by  pneumatic  means. 

The  economy  of  this  method  of  handling  material  is  necessarily  rela- 
tive. Great  volumes  of  air  and  considerable  expenditure  of  power  may 
be  required,  but  if  by  such  means  the  material  may  be  transported  at  less 
'::xpense,  or  with  greater  convenience,  the  system  may  be  accepted  as 
superior. 
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A  careful  consideration  of  the  functions  of  air  in  motion  will  lead  to 
far  p-cater  efficiency  in  such  installations.  To  the  ordinary  inexperienced 
i(:dividua],  a  slight  change  in  the  speed  of  a  fan  suggests  only  a  similar 
proportional  change  in  the  pressure  produced,  and  the  power  required. 
But  while  with  a  constant  area  of  discharge  or  resistance  the  volume 
delivered  by  a  fan  is  practically  proportional  to  the  number  of  revolutions, 
for  other  relations  exist  in  connection  with  the  pressure  created  and  tlic 
TOwer  required. 

TTie  pressure  produced  by  air  in  motion  varies  as  the  square  of  its 
velocity.  That  is  to  say  doubling  the  velocity  results  in  a  four- fold 
increase  in  pressure.  So  far  as  it  is  the  mere  purpose  of  the  fan  to 
.ncrease  the  pressure  on  the  outlet  side,  or  its  counterpart,  the  vacuum, 
en  the  inlet  side,  this  relation  of  velocity  and  pressure  is  conducive  to  a 
wide  range  of  results  with  moderate  variations  in  speed.  But  when  the 
number  of  revolutions  of  a  given  fan  is  increased  for  the  sole  purpose 
t.f  increasing  the  delivery,  the  result  is  disastrous  to  economy,  as  evidenced 
•n  the  power  required. 

The  power  expenditure  represented  by  air  in  motion  is  measured 
by  the  product  of  its  velocity  into  the  total  pressure  exerted  against  a 
;nven  area,  just  as  in  the  case  of  an  engine  piston,  it  is  the  distance 
moved  through  multiplied  by  the  total  pressure.  When  the  area  remains 
constant,  as  is  usually  the  case  with  a  fan  when  mere  change  in  speed 
•«  made,  the  power  varies  simply  as  the  product  of  the  velocity  and  the 
pressure-  But  the  pressure  has  already  been  shown  to  vary  as  the  square 
<»f  the  velocity,  hence  the  power  must  vary  as  the  cube  of  the  velocity. 
That  is  to  say,  the  fan  when  run  at  double  the  speed,  requires  eight 
times  the  power.  If  the  speed  be  increased  three-fold,  the  power  will 
mount  up  to  2";  times  that  required  at  normal  speed.  Even  an  increase 
of  only  25  per  cent  in  speed,  a  change  not  at  all  unusual,  practically 
d  Kjbles  the  demand  for  power.  Or,  to  put  it  in  another  form,  the  power 
require*!  by  a  fan  may  be  reduced  one-half  by  decreasing  the  speed  only 
20  per  cent,  which  means  a  corresponding  decrease  of  only  20  per  cent 
•n  volume.  Even  a  10  per  cent  reduction  in  speed  and  volume  saves  over 
25  per  cent  in  power.  The  folly  of  driving  a  fan  a  single  revolution 
above  that  absolutely  necessary  is  thus  made  manifest. 

With  the  ordinary  type  of  fan,  the  maximum  velocity  of  discharge 
M  air  through  the  outlet  is  obtained  only  when  that  outlet  does  not  exceed 
a  specific  area  dependent  upon  the  dimensions  of  the  wheel.  The  velocity 
thu*  obtained  is  practically  equal  to  the  speed  of  rotation  of  the  circum* 
ferriKe  of  the  wheel.  This  velocity  determines  the  pressure,  and  is  the 
primar\'  element  in  establishing^  the  power  expenditure. 


Modern  Coaling  Stations  and  Cinder 

Pits. 


A  COMMITTEE  of  the  Association  of  Railway  Superintendents  of 
Bridges  and  Buildings  sent  out  a  request  to  answer  the  following 
questions  with  reference  to  the  construction  of  Coaling  Stations 
and  Cinder  Pits : 

COALING  STATIONS. 

1.  How  IS  coal  handled?  Whether  from  elevated  trestle,  dumping 
the  coal  from  cars  into  pockets,  shoveling  from  cars  into  pockets,  link  belt 
conveyor,  or  by  locomotive  crane  from  cars  or  storage  pile. 

2.  Approximate  cost  of  plant,  giving  some  detail. 

3.  Capacity  in  tons  per  hour,  and  for  each  24  hours. 

4.  Cost  of  coaling  engines,  per  ton. 

5.  In  your  opinion,  what  is  the  best  type  for  coaling  stations  having 
capacity  of  50,  100,  300,  500,  1,000  and  5,000  tons,  with  reasons  for  same. 

6.  What  kind  of  power  do  you  prefer  to  operate  the  machinery  of 
coaling  stations  ?    Whether  steam  engine,  gasoline  or  electric  motor. 

CINDER   PITS. 

1.  Description,  whether  depressed  track  for  ash  cars,  link  belt  con- 
veyor, swinging  or  traveling  crane  handling  buckets. 

2.  Approximate  cost  of  construction,  giving  some  detail. 

3.  Greatest  number  of  engines  to  be  cleaned  per  hour,  and  average 
in  each  12  and  24  hours. 

4.  Cost  of  handling  cinders  per  yard. 

5.  If  machinery  is  used,  is  it  operated  by  same  power  that  operates 
coaling  plant  ? 

6.  In  your  opinion  what  is  the  best  type  of  pit  for  handling  ashes 
at  stations  where  there  are  5,  20,  50,  100  and  200  engines  per  day  to  be 
cared  for  ? 

Some  of  the  answers  are  here  given  with  a  summary  at  the  end  of 
this  article. 

(A)     /.  P,  Snow,  Civil  Engineer,  West  Somennlle,  Mass.,  Coaling  Sta- 
tions: 

We  have  a  modern  coaling  station  at  Ayer,  Mass.,  which  I  will  trv" 
to  describe  briefly. 
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The  coaling  plant  at  Aver  consists  of  a  trestle  13  feet  high,  with  two 
track  hoppers  built  under  it.  These  hoppers  will  each  hold  a  carload. 
They  discharge  by  a  simple  guillotin  gate  2  feet  square  into  a  i-lon  tub. 
which  is  raised  on  a  C.  W.  Hunt  inclined  boom  to  empty  automatically 
into  two  elevated  hoppers,  15  feet  by  20  feet,  holding  each  about  150  tons. 
These  hoppers  deliver  to  locomotives  by  four  Williams  and  White 
chutes,  with  Anderson  controllable  gates.  There  is  no  provision  for 
weighing  coal,  as  our  people  do  not  think  it  pays  to  go  into  the  complica- 
tion necessary.  This  plant  is  worked  with  one  hoisting  engine,  so  that 
but  one  tub  is  in  use  at  one  time.  Thirty  tons  per  hour  is  easy  work. 
The  measure  of  speed  is  getting  the  coal  out  of  the  cars. 

We  have  two  fairly  modern  styles  of  ash-pits,  one  of  which  is  an 
air-hoist  hung  from  a  gallows  frame,  which  spans  the  pit  track  and  an 
ash-car  track  alongside.  The  ashes  arc  dumped  from  the  engine  into  a 
bucket  in  the  pit  underneath,  the  engine  moved  away  and  the  bucket 
raided  by  the  air-hoist  and  traversed  over  the  car,  where  it  is  dumped 
and  returned  to  the  pit  ready  for  another  engine.  The  other  is  a  pit 
with  depressed  car-track  ak>ngside.  The  engine  track  is  elevated  as 
much  as  circumstances  will  allow. 

(B)     Charles  Carr,  Superintendent  Buildings,  M,  C.  R,  7?..  Jackson, 
Mich. 

COALING   STATIONS. 

1.  We  use  all  the  methods  mentioned  except  the  last  (tocomotivc 
crane  from  cars  or  storage  pile). 

2.  0>5t  of  plant  (link-belt  conveyor)  $22,355.60,  distributed  as 
folkjws :    Pit,  $4,250.30 ;  chute,  $15405.30 ;  tracks,  $2,700. 

3.  Five  hundred  tons  per  twenty-foiu-  hours,  twenty-one  tons  per 
hour. 

4.  $0.0478  per  ton. 

5.  Link-belt  conveyor,  for  the  reason  of  its  being  the  most  eco- 
.'  (  mical. 

6.  Electric  motor  when  available ;  if  not,  a  gasoline  engine. 

CINDER   PITS. 

1.  Depressed  track  pit. 

2.  Cost  of  two  pits,  $5,277.84  (track  work  not  included). 

3.  Avera<je  of  eighty  engines  cleaned  every  twenty-four  hours. 

4.  Could  not  say,  as  men  who  clean  engines  find  time  to  handle 
tnilcrs  also. 

5.  \o  power  used. 

6.  Depressed  track  pit. 


5IO 
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(C)  Mr,  £.  Brown,  Master  of  Bridges  and  Buildings,  Grand  Trunk 
Railway,  Allendale,  Ont,: 

Our  general  practice  here  is  to  use  some  form  of  coal  storage  pocket 
with  incline  to  haul  cars  up  and  dump  the  coal  direct  into  the  bins,  or 
else  a  Fairbanks-Morse  elevator,  according  to  the  lay  of  the  land  The 
cinder  pits  are  of  the  common  depressed  type.  The  engines  are  cleaned 
into  a  kind  of  basket,  which  is  subsequently  lifted  with  a  compressed  air 
hoist,  and  dumped  on  to  a  flat  car. 

(D)  Mr.  J.  N,  Penwell,  Supennsor  of  Bridges  &  Buildings,  Lake  Erie 
&  Western  Railroad  Company,  Tipton,  Ind,: 

COALING   STATIONS. 

I.  We  have  three  kinds  of  coaling  stations.  Five  of  them  are  ele- 
vated trestles,  with  the  old-fashioned  bins  with  automatic  drop  aprons. 
The  coal  is  shoveled  by  hand  from  the  cars  into  the  bins.  The  engine 
men  operate  the  bins  from  the  outside.  We  have  one  coaling  station 
with  elevated  trestle  and  dump  carts,  coal  being  shoveled  by  hand  from 
the  cars  into  the  dump  carts,  and  then  operated  by  the  coal  heavers. 
Three  coaling  stations  with  old-fashioned  derrick  and  buckets,  using  air 
for  power,  the  air  being  taken  from  a  locomotive.    None  of  our  coaling 
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sutions  arc  modem  in  any  way  and  the  one  where  we  use  the  small 
dump  carts  is  the  most  economical. 

2,  3.     Will  hardly  be  considered  with  our  old  coal  docks. 

4.  Costs  from  nine  to  twelve  cents  per  ton,  an  average  of  about 
10  cents. 

5.  My  limited  experience  with  modern  coal  docks  will  hardly  permit 
me  to  give  an  intelligent  reply. 

6.  I  would  recommend  motor  power  if  a  current  can  be  secured  at 
reasonable  price,  otherwise  steam  engine.  Gasoline  engines  are  too  un- 
certain and  the  unsettled  price  of  gasoline  forbids  me  recommending 
gasoline  engines. 

CINDER   PITS. 

We  have  no  modem  cinder  pits.  We  have  a  depressed  track  for  our 
cinder  cars.  We  use  iron  piling  with  I-beams  for  stringers,  and  cast-iron 
clamps  to  hold  the  rail,  in  most  of  our  cinder  pits.  Others  are  built  of 
fire  clay  with  cast-iron  coping  to  hold  the  rail. 

Where  fifty  engines  or  less  per  day  are  to  be  cleaned,  I  would  recom- 
mend a  cheap  cinder  pit  with  depressed  track  for  cinder  cars,  transferring 
the  cinders  by  hand,  as  the  enormous  expense  for  maintenance  of  modem 
cinder  pits  would  not  be  justified.  Where  from  fifty  to  one  hundred  or 
more  engines  per  day  are  to  be  cleaned  a  more  modem  pit  would  be  re- 
quired, but  I  can  not  give  an  intelligent  opinion  as  to  the  particular  kind, 
as  we  have  none  in  use. 

fE)     Mr.  //.  //.  Eggleston,  Supervisor,  Bridges  and  Buildings,  Chicago 
&  Alton  Railway  Company,  Bloomington,  III.: 

1.  Link  belt  conveyor. 

2.  Cost  of  plant,  two  bins  complete,  capacity  of  each  bin  130  tons, 
about  $12,000. 

3.  Capacity  of  coaling  stations  from  fifty  to  sixt>'-five  tons  per  hour. 

4.  Cost  of  coaling  engines  per  ton.  from  one  cent  to  two  cents, 
according  to  the  number  of  tons  of  coal  elevated. 

5.  Link-belt  conveyor  for  coaling  stations  having  a  capacity  of  500 
ions  or  over.  For  coaling  stations  under  500  tons  of  coal,  I  would  think 
the  elevated  trestle  would  be  the  cheapest.  The  link-belt  plant  does  not 
take  up  as  much  room  as  an  elevated  coal  trestle  and  in  some  places  this 
would  be  more  economical  where  the  space  is  limited, 

6.  Prefer  electric  power  in  coaling  stations,  as  there  is  less  danger 
from  fire  than  a  steam  or  gas  engine  power  plant. 
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CINDER  PITS. 

1.  Depressed  track  for  ash  cars.  We  also  have  a  link-belt  convey'or 
from  depressed  pits.  Traveling  crane  handles  buckets  on  depressed  track 
very  cheaply  and  satisfactorily. 

2.  Approximate  cost  of  construction  of  two  pits  and  conveyors  each 
150  feet  long,  opposite  each  other,  about  $5,000. 

3.  Cinder  pits,  average  number  of  engines  in  twenty-four  hours, 
about  fifty. 

4.  Cannot  say  exactly,  as  the  men  handling  cinders  do  other  work 
at  coaling  stations  and  I  have  no  figures. 

5.  Same  machinery  used  to  operate  link-belt  cinder  pits  as  is  used 
to  elevate  coal.  On  depressed  bins  and  conveyors,  the  same  machinerv 
is  not  used  to  elevate  coal  and  cinders. 

6.  I  think  that  depressed  pits  and  conveyors  would  handle  more 
cinders  than  a  link-be't  pit  of  the  same  capacity,  as  more  engines  can 
have  their  fires  cleaned  at  the  same  time. 

(F)  Mr,  M,  /?.  Strong,  Engineer  of  Bridges  and  Buildings,  Erie  Rail- 
road: 

1.  Coal  is  unloaded  frorn  drop  bottom  cars  into  a  concrete  pit ;  track 
over  this  pit  being  elevated  four  feet  above  the  ground  and  carried  on 
I-beams  supported  on  concrete  piers. 

2.  Plant  consists  of  locomotive  crane  costing  $6,000;  concrete  pit 
costing  $1,300. 

3.  Forty  tons  per  hour  can  be  handled  from  one  of  these  pits. 

4.  Cost  of  coaling  engines  per  ton,  between  two  and  two  and  two- 
tenths  cents ;  this  price  includes  picking  up  cinders 

5.  For  terminal  stations  the  best  type  of  a  coaling  station  is  that 
described  above.  For  points  where  trains  take  coal  while  in  transit, 
elevated  pockets  from  which  the  coal  is  conveyed  to  the  hopper  by  link- 
belt  or  rubbei  i^elt  conveyors. 

6.  Electnc  power  is  preferable  for  operating  machinery  at  coaling 
stations  when  same  is  available  for  continuous  hard  service;  where  elec- 
tricity is  not  available,  steam  engine.  Where  coaling  station  is  operated 
intermittently,  gasoline  engine. 

(G)  Coaling  Station  at  Buffalo,  iV.  V.: 

1.  Coal  is  dumped  from  cars  to  storage  pit  and  delivered  on  engines 
by  locomotive  crane. 

2,  One  half  cost  of  loconK>tive  crane,  $4,250 ;  cost  of  coal  pit,  $6,000 ; 
total,  $10,250. 
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3.  Crane  not  worked  to  full  capacity.  Handles  about  twenty  tons 
per  liour,  or  an  average  of  400  tons  each  twenty-four  hours. 

4.  Cost  per  ton,  coaling  engines,  $0,046. 

6.     Gasoline  or  electricity,  which  ever  is  most  economical. 

CINDER  PIT  AT  BUFFALO,  N.  V. 

1.  Ashes  are  dumped  into  a  pit  8  feet  wide  and  9  feet  deep  from 
locomotives.  They  are  then  loaded  into  cars  by  means  of  locomotive 
crane. 

2.  One  half  cost  of  locomotive  crane,  $4,250;  cost  of  pit,  $5,000; 
total,  $9,250. 

3.  Greatest  number  of  engines  per  hour,  five ;  average  twelve  hours, 
forty ;  average  twenty-four  hours,  eighty. 

4.  Cost  of  loading  cinders,  $0,018  per  yard. 

5.  Yes.    Locomotive  crane  handles  both  the  coal  and  cinders. 

6.  Concrete  cinder  pit  with  double  I-beam  stringers  under  one  rail 
line  resting  on  cast-iron  pedestals  at  twelve-foot  centers.  Cinders  to  be 
loaded  by  locomotive  crane. 

(H)     Coaling  Station  at  Pert  Jcr-cis,  S\  >'.; 

1.  Robins*  Conveying  Belt  Co.,  coal  emptied  into  track  hopper  and 
elevated  to  coal  pockets  by  belt  inclined  forty-five  degrees. 

2.  Foundatbn  and  piping,  $248542;  timber  and  steel  structure, 
including  hoppers,  etc.,  $20728.91 ;  chutes,  belts,  electrical  appliance 
motors,  etc.,  $3,055.57 ;  total,  $26,269.90. 

3.  Tons  per  hour  eighty.    Each  twenty-four  hours,  1400  tons. 

4.  Cost  of  coaling  engines,  $0.0225. 

CIXDER    PITS. 

1.  Depressed  pit  in  which  cinders  fall  directly  in  the  water  and  are 
removed  and  loaded  into  cars  by  locomotive  crane. 

2.  Concrete  pit,  90  feet  long,  $2,000  cost ;  I-beam  girders,  $360  cost ; 
sewer  draining  pit  about  $300.  The  same  crane  handling  coal  handles 
cinders. 

3.  Three  engines  can  be  cleane<l  at  once,  making  average  time  of 
cleaning  fifteen  minutes. 

4.  At  a  point  where  fifty  engines  per  day  are  handled,  cost  of  un- 
1  oding  cinders  is  included  in  the  cost  of  two  and  one-half  cents  per  ton 
for  handling  coal,  as  crane  can  handle  in  thirty  minutes  cinders  from 
twenty-five  engines. 

5.  Same  style  power  should  operate  cinder  plant  that  operates  coal- 
ing plant. 
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6.  A  good  type  of  pit  for  from  fifty  to  seventy-five  engines  per  day 
is  shown  on  attached  print. 

(I)     Cinder  Pit  at  Salamanca,  N.  Y,: 

1.  Cinder  pit  is  of  concrete  construction,  about  300  feet  in  length, 
and  operated  by  locomotive  crane. 

2.  Approximate  cost  of  construction,  $10,500,  including  track  sup- 
ports and  sewer. 

3.  Engines  cleaned  per  hour,  five.  For  an  average  of  twelve  and 
twenty-four  hours,  twenty-five  and  forty-six,  respectively. 

4.  Cost  to  handle  cinders  per  yard,  $0.03. 

5.  Locomotive  crane. 

(J)     Cinder  Pit  at  Susquehanna,  Pa.: 

1.  Concrete  cinder  pit,  8  feet,  6  inches  wide,  11  feet  deep  and  320 
feet  long. 

2.  Cost  of  pit,  including  locomotive  crane,  $18,000. 

3.  It  is  possible  to  clean  twelve  engines  per  hour.  Greatest  number 
engines  cleaned  in  twelve  hours  forty-one,  greatest  number  cleaned  in 
twenty-four  hours  eighty. 

4.  The  total  cost  of  hauling  cinders  from  pit  to  cars  is  $0,007. 

5.  Locomotive  crane  handles  cinders  only  at  this  point. 

(K)     By  M,  Bishop,  Master  Carpenter,  C,  R.  I.  &  P.  Railway,  Chick- 
asha,  /.  r.; 

1.  On  the  Oklahoma  Division  of  the  Chicago,  Rock  Island  &  Pacific 
Railway,  we  have  the  Williams-White,  pocket  coal  chute,  elevated  trestle. 
Shovel  by  hand  from  cars  to  pocket. 

2.  The  cost  of  a  fifteen-pocket  coal  chute  runs  from  $3,500  to  $3,800. 

3.  This  style  and  size  of  chute  will  afford  from  eight  to  ten  tons 
per  hour. 

4.  Cost  of  coaling  engines  by  contract  is  nine  and  one-half  cents 
per  ton.  This  includes  the  cleaning  up  around  coal  chute  and  loading 
cinders. 

5.  In  my  opinion,  the  best  type  of  a  coaling  plant  for  all  capacities, 
more  especially  a  one-hundred  ton  or  greater,  should  be  a  large  bin, 
elevated  trestle,  with  a  spout  or  an  apron  outlet,  with  a  positive  gate  so 
that  the  coal  can  be  trimmed  on  the  tender  to  the  amount  required,  dis- 
pensing with  any  waste  or  droppings  of  coal  on  the  ground.  The  height 
of  these  storage  pockets  should  be  so  that  hopper  bottom  cars  could  be 
used.  And  an  incline  built,  where  possible,  so  that  the  coal  cars  could 
be  placed  by  locomotives  instead  of  hoisting  machinery.     My  reason  for 
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Something  on  this  order,  I  believe,  would  be  profitable  where  they 
handle  fifty  or  more  engines. 

(L)     By  Mr,  IV,  B.  McKensie,  Chief  Engineer,  Intercolonial  Raihvay, 
Moncton,  X,  B.: 

According  to  information  given  me  by  the  mechanical  department, 
I  find  that  the  cost  of  handling  coal  and  ashes  at  the  following  places  is 
as  below : 

Moncton,  by  the  Hunt  Elevator  System,  handling  coal,  per  ton, 
thirteen  and  two-thirds  cents,  thirty  tons  per  hour;  capacity  of  bin,  500 
tons.  Cost  of  handling  ashes  per  cubic  yard,  five  and  two-thirds  cents, 
if  this  plant  had  work  to  run  to  its  full  capacity. 

Stcllarton,  dumping  from  trestle  onto  an  elevated  floor  and  running 
into  engines  by  small  dump  cars.  Cost,  twenty-one  cents  per  ton  for 
coal,  and  ten  cents  per  cubic  yard  for  removing  ashes  by  hand.  Capacity 
of  p'ant,  100  tons  ever}'  twenty-four  hours. 

Point  Tuppcr,  shovelling  coal  from  cars  into  small  trolley  cars  and 
dumping  into  engines,  twenty-one  cents  per  ton.  Removing  ashes  by 
shovelling  from  ash-pit  onto  flat  cars,  eleven  cents  per  cubic  yard. 

(M)     By  Mr.  D,  McLennan,  Mechanical  Foreman,  Intercolonial  Rail- 
zcay,  Sydney,  A\  S.: 

In  reply  to  yours  under  date  of  the  first  inst.,  I  think  the  best  we 
cou*d  do  with  the  coaling  shed  we  have  here  would  be  100  tons  each 
twenty-four  hours,  or  about  four  and  one-half  tons  per  hour,  with  three 
men  by  day  and  the  same  number  by  night.  When  working  to  this 
capacity,  it  would  cost  about  eleven  and  three-fourths  cents  per  ton  to 
coal  the  engines.  We  handle  the  cinders  here  by  hand,  first  shoveling- 
them  from  the  ash-pit  onto  a  platform,  and  then  from  the  platform  onto 
flat  cars,  and  to  handle  in  this  way  cinders  produced  by  100  tons  of  coal 
consumed,  would  cost  about  twelve  cents  per  cubic  yard. 

^A)     By  Moses  Burpee.  Chief  f.nginccr,  Bangor  and  Aroostook  Rail- 
road,  Houltin,  Me,: 

HANDLING   COAL, 

I.  Shoveled  from  cars  stanciins:  on  trestle  in  shed,  then  delivered 
to  U^omolivc*^  in  tubs  raised  by  cranes,  usually  operated  by  hand,  but  in  a 
few  cases  by  |>owcr.  In  sinne  cases  also  dumpe<l  into  pockets  or  chutes 
tbnnij^h  which  it  is  dclivercl  to  lojonn^tivcs.  In  other  cases,  shoveled 
fnrn  cars  into  slictls  bavin i;  an  overhead  I-beam  with  trolley,  to  which 
tubs.  Ic^rd'.Ml  by  hand,  arc  rai^etl  by  differential  pulley,  or.  as  in  our  case. 
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by  air  hoist.  These  are  switched  onto  a  cross  track  running  out  over 
the  lender,  dumped  and  returned  to  main  trolley  rail  and  lowered  to  co-il 
pile. 

2.  Sheds  cost  about  $i  per  ton  capacity.  Fixtures  and  machinery, 
about  $i,ooo  per  shed. 

3.  Capacity  is  limited  to  the  amount  of  labor,  in  our  experience 

4.  No  figures. 

5.  Depends  on  circumstances.  Think  elevator  and  chute  style  best 
where  possible  to  use  it.  We  have  heretofore  been  obliged  to  stock  up 
for  six  months  ever>'  spring  and  fall,  in  which  case  large  sheds  or  stocks 
are  necessary,  and  a  good  deal  of  hand  shoveling  requisite. 

6.  Compressed  air  w^here  possible.     Electric  or  gasoline. 

CINDER   PITS. 

Cannot  give  from  experience  any  opinion  as  to  improved  pits.  We 
have  not  used  power  to  handle  ashes. 

(O.)  By  C,  F,  Lowcth,  Engineer  and  Superintendent,  Bridges  and 
Buildings,  Chicago,  MUicaukee  &  St.  Paul  Railzvay  Company, 
Chicago: 

It  is  only  comparatively  recently  that  this  company  has  introduced 
the  use  of  mechanical  coaling  plants  and  cinder  pits  on  its  lines,  and  to 
date,  have  had  experience  with  only  two  types  of  such  coaling  stations, 
namely,  the  car  haul  system  and  the  link-belt  and  bucket  elevator  system. 
t>'pical  plans  of  which  I  am  sending  you  under  sesparate  cover. 

TTic  former  consists  of  one  or  more  elevated  storage  pockets  of  any 
desired  capacity,  set  on  beam  scales  for  the  purpose  of  weighing  the  coal 
out  to  the  locomotives,  with  an  incline  track  on  which  the  loaded  cars 
arc  hauled  up  over  the  storage  pocket  and  damped  on  breaker  bars  on 
which  the  coal  is  broken  to  the  proper  size  before  it  falls  into  the  storaw 
pocket. 

Tlie  cars  are  hauled  up  preparatory  to  unloading  by  means  of  hoist- 
ing machinery  of  the  friction  drum  and  gear  tv^pe,  driven  either  by  steam, 
gasoline  or  electric  power,  and  unloaded.  The  car  is  then  let  down  the 
incline  by  means  of  the  same  hoisting  machinery  and  the  process  »s 
repcatetl. 

The  handling;  of  coal  throu:rh  a  coaling  plant  of  this  type  is  fairly 
c«  cmomical.  when  only  hopper  bottom  cars  are  use<l  and  the  a>al  is  in  com- 
paratively small  lumps.  Coal  in  large  blocks  or  lumps  requires  much 
breaking  with  hammers,  over  the  breaker  bars.  This  process  is  sh»w 
ami  tlie  cost  of  handling  proportionately  higher. 
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The  cost  of  handling  coal  through  a  plant  of  this  type  may  vary 
from  three  and  one-half  to  eight  cents  a  ton,  owing  to  varying  conditions. 
The  cost  of  this  type  of  plant  may  vary  according  to  size  and  capacity, 
from  $8,000  for  the  smallest,  with  a  storage  capacity  of  100  tons,  to 
$20,000  with  a  storage  capacity  of  say  5,000  tons,  and  the  handling 
capacity  may  vary  from  twenty  to  fifty  tons  per  hour,  according  to 
conditions. 

As  to  the  link-belt  and  bucket  elevator  type  of  station :  They  consist 
of  one  or  more  track  hoppers  into  which  coal  is  dumped  and  from  which 
it  is  conveyed  to  a  crusher  by  means  of  a  horizontal  conveyor  or  carrier, 
thence  to  the  elevator  which  conveys  it  into  storage  pockets,  the  pockets 
being  set  on  scales  for  the  purpose  of  weighing  out  coal  to  the  engines. 

This  type  of  coaling  plant  has  one  distinctive  advantage  over  the 
other  above  described  in  point  of  economy  in  the  handling  of  coal,  in 
that  the  coal  is  crushed  mechanically,  also  in  the  more  rapid  process  in 
getting  the  cars  placed  for  unloading;  but  the  cost  of  maintenance  is 
considerably  in  excess  of  the  other  type,  in  that  it  contains  much  more 
machinery  subject  to  wear  and  tear. 

The  capacity  of  these  plants  may  vary  from  twenty-five  tons  per 
hour,  with  a  storage  capacity  of  seventy-five  to  100  tons  for  the  smallest, 
to  100  tons  per  hour  with  a  storage  capacity  of  500  tons  or  more  for  the 
largest,  and  may  cost  from  $9,000  to  $30,000. 

The  cost  of  handling  coal  through  this  type  of  station  under  favorable 
conditions,  that  is,  with  exclusive  hopper  bottom  cars  and  coal  in  con- 
dition to  run  freely,  should  not  exceed  two  and  one-half  to  four  cents  a 
ton.    Under  less  favorable  conditions,  it  may  cost  as  high  as  eight  cents. 

I  will  add  that  I  am  not  prepared  to  express  an  opinion  as  to  the 
best  type  of  coaling  station  in  use.  Electrical  power  is  undoubtedly  the 
best  for  driving  coaling  plant  machinery,  although  steam  or  gasoline 
power  may  be  successfully  and  economically  applied. 

As  to  cinder  pits:  This  company  uses  the  open  shoveling  pit  with 
adjoining  depressed  track,  the  cinders  being  shoveled  by  hand,  also  the 
mechanical  pit,  consisting  of  a  number  of  pans  or  cars,  in  which  the 
cinders  are  raked  out  of  the  locomotive  ash  pans  and  elevated  on  an 
incline  track  and  dumped  in  cars  on  an  adjoining  track  by  means  of  a 
pneumatic  hoist. 

The  cost  of  construction  of  the  above  described  pits  is  about  the 
same,  and  the  cost  of  handling  cinders  through  them  does  not  vary 
materially. 
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use  of  filling  purposes  on  the  division.  You  will  note  by  the  blueprint 
that  these  cinders  are  handled  by  compressed  air  and  I  wish  to  state  that 
we  get  very  good  satisfaction  from  our  style  of  cinder  pits  and  hoists. 
Cost  of  Thompson  coal  wharf,  located  at  Thompson  Yard,  on 
Monongahela  Division  of  Pennsylvania  Railroad : 
Material. 

Sand,  gravel  and  cement $  2,976.52 

Iron  sheeting  for  use  of  lining  coal  bins 861.00 

Rails,  bolts,  nuts,  washers  and  fixtures 2,291.34 

Lumber  10,587.90 

Eight  coal  chutes  and  installing  same 2,210.00 

Sand  elevators  and  installing  same 219.50 

$19,146.26 

Labor. 

Masons  on  foundation $  2,710.00 

Carpenters,  erecting 2,723.41 

Tinners  and  plumbers 184.53 

$5,617.94 

Total  $24,764.20 

Cost  of  Thompson  ash  pit  and  hoist  on  the  Monongahela  Division 
of  the  Pennsylvania  Railroad: 
Material. 

Brick,  sand,  gravel  and  cement $2,254.12 

Rails,  spikes,   etc 180.00 

Pneumatic  ash  hoist  and  three  buckets 94772 

$3,331.84 

Labor. 
Masons'  and  carpenters'  labor 1433.29 

Total $4,815.13 

Cost  of  handling  coat  at  Thompson  coaling  station : 

1906     January    $0,018 

February 02 

March    oig 

April 02 

Number  of  tons  of  coal  handled  at  Thompson  coaling  station: : 

1906    January   4,786 

February    5,304 
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March    5*933 

April    5,617 

Greatest  number  of  engines  cleaned  per  hour,  and  average  in  each 
twelve  and  twenty-four  hours  at  Thompson  cinder  pits:: 

Per  hour.        Av.  12  hrs.  A  v.  24  hrs. 

1906    January' 2  2  50 

February    4  4  99 

March  2  2  50 

April 2  2  47 

G>sl  of  coal  for  operating  ash  hoist  at  Thompson  cinder  pit : 

1906    January   $83.22 

February  75.74 

March    76.39 

April    65.78 

(Q)     By   Arthur    Montsheimer,    Chief   Engineer,    L„   /.    &   E.    Ry., 
Joliet.lll: 

COALING  STATIONS. 

1.  Our  coal  is  handled  from  an  elevated  coal  chute.  The  coal  is 
dumped  in  the  chute  by  gravity  in  bins  holding  100  tons.  From  these 
bins  the  coal  is  allowed  to  pass  by  gravity  into  the  smaller  pockets  same 
as  the  Williams  &  White  coal  chute.  Cars  of  coal  are  pulled  up  the 
chute  by  means  of  gasoline  engine  and  cable. 

2.  The  approximate  cost  of  this  plant  is  $9,000. 

3.  It  has  a  capacity  of  eleven  tons  per  hour  or  264  tons  per  twenty- 
four  hours. 

4-     Cost  of  coaling  engines  is  from  one  to  two  cents  per  ton. 

5.  This  is  the  best  t>'pe  of  coaling  station  I  have  had  any  experience 
with.    I  think  it  will  handle  business  at  almost  any  terminal  point. 

6.  We  prefer  gasoline  engine  to  hoist  coal  with,  although  at  one 
place  we  are  hoisting  coal  with  a  steam  engine. 

CINDER   PITS. 

1.  We  use  depressed  track  for  cinder  cars,  the  cinders  being  loaded 
by  hand.  An  illustration  showed  the  style  of  casting  or  cinder  pit  ties 
used  for  supporting  the  track  carrying  the  engines  across  the  pit 

2.  I  cannot  give  you  any  figures  on  the  cost  of  thb  type  of  con- 
struction, as  it  varies  according  to  the  location,  depth  track  is  depressed, 
etc, 

3.  A  pit  of  this  kind,  100  feet  long,  can  handle  eigiit  or  ten  engines 
per  hour. 
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4.  Cost  of  handling  cinders  amounts  to  eleven  cents  per  cubic  yard. 

5.  No  machinery  is  used  in  connection  with  this  cinder  pit. 

6.  I  think  this  is  a  very  good  type  of  cinder  pit  for  the  ordinary 
terminal,  but  for  a  large  terminal  I  would  recommend  a  pit  where  the 
cinders  are  hoisted  by  power  and  dumped  in  a  bin  from  which  they  can 
be  dumped  by  gravity  into  the  cinder  car. 

(R)     By  J,  B,  Brown,  Kansas  City,  Clinton  &  Springfield  Railway, 
Clinton,  Mo.: 

COALING  STATIONS. 

1.  We  have  on  our  system  five  or  six  different  styles  of  coal  chutes, 
but  I  will*  take  our  standard  at  Springfield  for  answers. 

Coal  is  handled  by  link-belt  conveyors  and  elevated  trestles. 

2.  Approximate  cost,  $20,000. 

3.  Do  not  know  the  capacity  in  tons  per  hour. 

4.  Cost  of  coaling  engines,  two  to  five  cents  per  ton. 

5.  My  opinion  is  the  link-belt  conveyor  is  the  best  t)rpe  of  coaling 
plant,  because  is  requires  less  room  for  capacity  in  tons  than  any  other. 

6.  Prefer  steam  engine  for  power,  as  they  can  always  be  depended 
upon  to  do  the  work. 

CINDER  PITS. 

1.  Our  cinder  pits  are  depressed  track  for  ash  cars  and  link-belt 
conveyors. 

2.  These  pits  are  in  connection  with  our  coal  chutes;  combined 
cost,  $20,000. 

3.  Do  not  know  number  of  engines  coaled  per  hour. 

4.  Cost  of  handling  cinders,  from  four  to  eight  cents  per  yard. 

5.  The  machinery  is  operated  by  same  power  as  coaling  plant. 

6.  Link-belt  conveyor  and  depressed  track  for  ash  cars. 

HANDLING   COAL. 

1.  Coal  has  been  handled  from  elevated  trestle,  dumping  coal  from 
cars  into  pockets,  and  also  at  some  of  the  stations  by.  shoveling  coal 
from  cars  into  the  pockets  and  at  others  by  link-belt  conveyor,  and 
temporarily  we  have  used  crane  for  coaling  from  cars  or  storage  pile. 

2.  You  will  find  approximate  cost  of  plant  on  drawings  attached. 

3.  Capacity  in  tons  per  hour  also  to  be  shown  practically  on  the 
blueprints. 

4.  I  am  unable  to  reply  to  this  question.  I  have  requested  this 
information  from  the  division  superintendent,  but,  up  to  date,  have  had 
no  reply.    The  cost  of  carrying  for  elevated  trestle  where  coal  is  dumped 
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into  pockets  from  cars,  was,  for  twenty-five  and  thirty  engines  per  day, 
not  over  $30  per  month. 

5.  The  best  type  of  coaling  stations  where  there  is  plenty  of  room 
for  inclines,  is  the  elevated  trestle,  where  coal  is  dumped  from  the 
cars  into  the  pockets.  Whenever  one  is  cramped  for  room,  a  link-belt 
conveyor  is  practical,  on  account  of  the  ease  of  handling  coal  directly 
from  the  cars  to  the  bins. 

6.  In  operating  machinery  for  coaling  stations,  I  prefer  either  steam 
engine  or  electric  motor. 

CINDER  PITS. 

1.  Am  attaching  blueprint  showing  depressed  track  for  ash  cars. 
Have  never  used  link-belt  conveyor  or  swinging  or  traveling  crane 
handling  buckets  in  caring  for  ashes  from  the  ash  pit. 

2.  Approximate  cost  of  construction  is  shown  in  detail  on  blueprints. 

3.  With  the  cinder  pits  as  shown  on  blue  print,  we  clean  three  or 
four  engines  per  hour,  or  at  an  average  of  seventy-two  in  twenty-four 
hours. 

4.  Regarding  cost  of  handling  cinders  per  yard,  I  have  not  been 
abk  to  get  this  informatk)n  from  the  division  superintendent  up  to  date. 

5.  No  machinery  has  been  used  on  my  division  for  operating  cinder 
pit, 

6.  The  best  type  of  pit  is  cast-iron  pit 

I  am  attaching  herewith  estimate  of  the  cost  of  installing  one  of 
these  pits. 

In  one  of  our  files,  cost  of  installation  of  cinder  pit,  at  Albuquerque, 
was  $931.33,  itemized  as  follows: 

Labor. 

Quarrying  rock  and  excavation $147.25 

56  cubic  >'ards  concrete  masonry 16S.00 

21  cubic  yards  rubble  masonry 52.50 

$367.75 

Material. 

Lime  and  cement $166.00 

Meul 397.58 

$563.58 

Total  $931.33 
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Summary  of  Costs,  &c. — Coaling  Stations. 


I^cttcr 

Style. 

Cost  of  Plant 

Cost  per  Ton. 

Tons  per  Hour 

Type  Machine 
Preferred 

A 

Pit 

4( 

30 
21 

B 

$22,355.60 

$0.0478 

Link  B.  Con. 

Elec.  or  Gas 

C 

Engine. 

D 

.10 

.01  to  .02 

.022 

.046 

.0225 

Electricity. 
Elec.  or  Gas 

E 

Pit 

Crane 
<( 

Pit 
Crane 

12,000.00 

7,300.00 

10,250.00 

26,269.00 

50  to  65 
40 
20 

80 

Link  Belt. 

F 

G 



Oas  or  Elec. 

H 

I  

J 

K 

Pit 
t( 

4i 

(t 

<( 
it 
<< 

3,800.00 

.095* 
r    .136 
\     .21 
1    .21 

.1175 

10 
30 

4* 

L 

(3  stations) 
M 

$1000  per 
shed. 

$1.00  per  ton 
capacity. 
$8000  to 
$20,000 
24,764.20 
9,000.00 
20.000.00 

N 

Air,    Gas  or 

O 

2}  to  4c. 

Link  Belt. 

Electricity. 
Electricity. 

P 

Q 

i  to  2c. 
2  to  5c. 

11 

Gas  or  Steam 

R 

Link  Belt. 

*  [ncludes  loading  cinders  and  cleaning  up  around  chutes. 

Summary  of  Costs->Cinder  Pits. 


I^etter. 

style. 

Total  Cost. 

Cost  per 
Yard. 

Power 
Used. 

Type 
Preferred  or 
Suggested. 

A 

Bucket 
Depressed  track 
Depressed   type 

with  basket 
Depressed  type 

Air 
None 

Air 

B 

3.3 

$5277.84 

Same. 

C 

D 

E 

2 

5000.00 

Pits  and  Conveyor. 

F 

G 

Loc.  Crane  from 
pits 

5 

9250.00 

.018 

Loc.  Crane. 

H 

I 

Loc    Crane          5 

10500.00 

18000.00 

10  to  15  per 

foot 

.03 
.007 

Loc.  Crane. 

T 

4i 

Pits  with  cars 
Three  plants 

12 
2 

K 

Dump  Cars. 

L 

.026 

.10&  .11 

.12 

Hand 
<< 

M 

N 

O 

P Bucket             2i           4«15  1.^ 

Q 1 8  to  10 

.11 
4  to  8c. 

Hand 

Hoij^t  to  Bins. 

R Depressed  track 

Link  Belt  &  De- 
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The  (Quebec  Bridge  i)isaster. 


SINCE  the  co-lapse  of  the  Quebec  bridge  on  August  29,   1907,  by 
which  an  immense,  though  incomplete,  structure  and  the  hves  of 
many  workmen  went  to  destruction,  the  comment  on  the  reasons 
for  the  failure  have  been  many. 

The  coroner's  jury  developed  the  fact  that  the  chief  engineer  of  the 
Lridgc  company  had  received  a  report  that  one  of  the  chords  had  buckled 
and  that  he  in  turn,  or  through  his  assistant,  had  communicated  with  Mr. 
C(K)pcr,  the  consulting  engineer  in  New  York. 

It  also  developed  that  the  orders  to  "get  off  the  bridge  and  stay  off," 
were  given,  yet  it  does  not  appear  where  the  blame  for  failure  to  obey 
these  orders  can  be  placed,  if  really  issued.  Hence,  some  one  between  the 
consulting  engineei^s  office  and  the  men  played  false. 

It  was  reported  that  the  engineer  did  not  consider  the  deflections 
strii  us  enough  to  cause  accident  to  the  bridge,  but  of  sufficient  importance 
to  send  an  assistant  to  New  York  to  see  Mr.  Cooper. 

The  pieces  of  this  particular  chord  had  been  in  place  for  over  a 
year  and  all  the  time  more  weight  was  being  added  to  it,  and  if  the 
reader  will  study  the  first  illustration  he  will  readily  sec  the  conditions 
under  v^hich  many  parts  of  this  structure  were  placed. 

A  few  notes  from  the  Scientific  American  give  some  idea  of  the 
enormous  stresses  that  were  placed  on  the  compression  members. 

"The  general  public  has  but  a  faint  idea  of  the  enormous  stresses  to 
which  the  members  of  a  cantilever  of  the  size  of  the  Quebec  brid^aje  arc 
subjcctc<l.  The  chord  member  which  failed  was  supposed  to  have  a  safe 
strength  of  9,312  tons;  that  is  to  say,  it  could  be  subjected  to  an  end 
pressure  of  this  enormous  amount  without  any  signs  whatever  of  deflec- 
li  n  or  buckling.  In  order  to  illustrate  just  what  this  means,  our  artist 
prepared  a  drawing  showing  this  member,  57  feet  in  length  and  measur- 
ing 5  feet  7  inches  by  4  feet  6  inches  in  section,  stood  on  end  on  a  suitable 
pe*iest-il,  and  carrj'ing  the  United  States  armored  cruiser  'BrooklvTi,' 
whose  wei:jht  is  9.215  tons.  Now,  according  to  the  calculations  of  the 
en^nccrs,  this  member  should  not  only  be  capable  of  carr>'in?  the  load  of 
the  'Brooklyn'  without  failure,  but  it  should  be  possible  to  add  as  an 
aldit'onat  Itiad,  say.  the  cruiser  *Marblehead/  of  2.100  t  ns  weight. 
before  the  column  wouM  bc^in  to  show  si<ms  of  distress,  the  total  load 
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or  the  point  at  which  the  steel  would  begin  to  yield  without  recovery, 
of  over  1 1, coo  tons  representing  close  to  the  elastic  limit  of  the  material, 
Now,  11,320  tons  represents  the  maximum  possible  load  which  it  w^as 
estimated  could  come  upon  this  member,  due  to  the  weight  of  the  bridge 
itself,  plus  the  weight  of  the  live  load,  that  is  trains,  vehicles,  foot  passen- 
gers, etc.,  plus  the  load  due  to  a  heavy  wind  storm.  And,  right  here,  we 
cannot  but  express  our  surprise  that  this  member  should  have  been  made 
so  light  that,  in  the  event  of  the  maximum  live  load  and  the  maximum 
wind  pressure  occurring  at  the  same  moment,  the  metal  would  be  strained 
almost  to  the  elastic  limit.  This  is  cutting  matters  down  to  a  fine  point 
with  a  vengeance.  We  understand  that  those  who  are  responsible  for  the 
design  claim  that  the  probability  of  the  conjunction  of  a  maximum  live 
load  and  a  maximum  wind  storm  was  considered  to  be, so  remote  as  to 
be  negligible  in  the  computations.  They  considered,  furthermore,  that 
this  contingency  was  preventable,  since  it  would  be  possible  in  the  event 
of  a  heavy  windstorm  to  prevent  more  than  a  limited  amount  of  traffic 
on  the  bridge.  This  was  certainly  a  most  astounding  presumption ;  for 
it  is  always  possible  that  a  fully-loaded  bridge  may  without  warning  be 
subjected  to  a  gale  of  wind  or  even  a  tornado. 

"However,  as  a  matter  of  fact,  this  compression  member  failed  under 
a  load  of  about  8,000  tons,  or  less,  this  being  the  calculated  load  which  was 
upon  the  bottom  chord  at  this  point,  when  the  bridge  went  down.  How 
comes  it  then,  that  failure  should  have  taken  place  when  the  chord  was 
strained  to  only  about  two-thirds  of  its  calculated  strength  ?  An  examina- 
tion of  the  drawing  of  this  member,  as  here  eiven,  and  of  the  direction  in 
which  it  yielded,  aflPords  conclusive  evidence  that  it  gave  way  because  of 
the  latticing  which  is  supposed  to  hold  its  parts  in  true  line  was  utterly 
inadequate  to  do  so. 


The  Cantilever  and  Span  that  failed. 
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unbraced  web  plates  buckled  like  the  walking  cane  above  referred  to,  and 
twisted  into  the  S  form  in  which  they  now  lie  beneath  the  pile  of  wreck- 
age. 

"It  is  our  belief  that  not  only  was  the  lattice  reinforcement  absurdly 
light  for  the  work  it  had  to  do;  but  that  the  outside  dimensions  of  this 
member,  which  measured  only  43^  feet  by  5^  feet,  were  altogether  too 
slight  for  the  chords  of  a  bridge  of  this  enormous  size.  This  criticism 
is  borne  out  by  a  comparison  with  the  sections,  shown  in  our  engraving, 
of  the  bottom  chords  of  two  other  notable  bridges,  one  the  1,000- foot, 
steel,  arch  bridge  about  to  be  built  at  Hell  Gate  across  the  East  river,  and 
the  other  the  celebrated  Forth  bridge,  whose  cantilevers  have  a  span  a 
little  less  than  that  of  the  Quebec  bridge.  In  the  case  of  the  Hell  Gate 
bridge  the  bottom  chord  measures  7  feet  by  8  feet  6  inches ;  and,  although 
the  total  combined  dead,  live,  temperature,  and  wind  loads  have  a  total 
of  only  8,420  tons,  the  total  area  of  metal  at  any  point  of  section  is  811 
square  inches,  as  against  735  square  inches  in  the  Quebec  bridge,  whose 
total  load,  as  we  have  seen,  is  estimated  at  11,320  tons.  Moreover,  the 
metal  of  the  Hell  Gate  chords  is  distributed  around  the  circumference, 
instead  of  across  the  whole  member;  and  in  place  of  li^ht  anofle  latticing 
it  is  stiffened  throughout  with  solid  cover  p'ates,  and  has  three  one-half 
inch   diaphragms,   with   stiffening  angles,  extending  across   it  at  three 


The  Ruin  as  it  Appears  from  the  Shore. 
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points  of  its  length.  The  Forth  bridge  bottom  chord  is  an  even  stiffer 
construction  than  this.  It  consists  of  a  tube  12  feet  in  diameter,  built  up 
of  ten  12-inch  longitudinal  I-beams,  riveted  to  an  outer  shell  lyi  inches 
in  thickness,  with  circular  stiffening  webs  worked  in  at  8-foot  intervals 
throughout  the  whole  length  of  the  tube." 

The  disaster  may  even  raise  a  question  as  to  the  limit  to  which 
the  cantilever  principle  may  be  safely  applied.  The  cantilever  came  into 
favor  about  thirty  years  ago.  Since  then  many  bridges  of  this  kind  have 
been  built,  notable  among  which  is  the  one  at  Niagara  Falls.  This  form 
of  bridge  is  used  in  Europe  about  as  much  as  on  this  side  of  the  Atlantic. 

The  failure  of  this  structure  gives  a  hard  blow  to  the  industrial 
progress  of  northeastern  Canada. 

Consul  J.  H.  Worman,  reporting  from  Three  Rivers,  says  that  one 
of  the  most  serious  results  due  to  the  Quebec  bridge  disaster  will  be  the 
delay  caused  in  the  completion  of  several  railway  connections  badly  needed 
for  the  opening  up  of  the  Lake  St.  John  region,  and  the  territory  to  the 
north  of  it    He  adds : 

"Various  industrial  enterprises  projected  in  this  belt,  enriched  by 
vast  forests  yet  untouched  and  streams  affording  water  power  of  priceless 
value,  will  have  to  be  deferred  for  a  year  or  more,  as  transportation  facil- 
ities are  wanting.  The  American  concern  in  charge  of  the  construction 
states  that  it  will  take  two  years  to  regain  the  condition  that  existed 
before  the  accident.  It  is  reported  that  the  Dominion  government  will 
herself  undertake  the  completion  of  the  bridge  as  soon  as  the  investigation 
into  the  causes  of  the  disaster  has  been  completed." 


Forward ! 


This  is  no  time  for  the  pessimist.  The  man 
who  can  see  nothing  but  the  dark  side  at  the 
present  moment  is  an  enemy  to  the  people.  It 
is  a  time  for  courage  and 
optimism;  a  time  in  which 
men  of  strong  character,  with- 
out undertaking  to  minimize 
the  hardships  or  discouragements  of  the  mo- 
ment, take  on  new  courage  and  become  leaders 
in  the  restoration  of  confidence  and  the  re- 
establishment  thoughout  the  land  of  business 
activity. 

The  country  was  suffering  to  some  extent 
from  cramp  colic,  but  in  the  natural  order  of 
things  this  would  have  passed  away.  The 
learned  surgeons  diagnosed  it  as  appendicitis, 
and  have  been  operating  rather  heroically,  if 
disastrously  to  the  patient.  In  the  language  of 
surgery  they  can  say  that  "it  was  a  beautiful 
operation,"  but  the  common  sense  of  the  Amer- 
ican people  knows  that  it  was  not  a  successful 
one.  The  recovery  of  the  patient  will  not  be 
due  to  the  skill  of  the  surgeons  who  made  the 
false  diagnosis  and  operated  for  the  disease 
which  did  not  exist,  but  the  recovery  will  be 
due  to  the  magnificent  physical  condition  which 
will  enable  the  country  to  sustain  the  shock 
and  soon  regain  its  wonted  strength. 

Every  dollar  lost  to  the  Southern  cotton 
grower  or  the  Western  wheat  producer  by  the 
decline  forced  upon  the  country  through  the 
present  financial  situation,  every  dollar  lost 
through  the  depreciation  in  securities  through 
the  wiping  out  of  values,  every  laborer  out  of 
employment  is  a  tribute  to  the  power  for  evil 
of  the  demagogic  agitation  from  press  and 
pulpit  and  public  men  during  the  last  lo  years. 
As  the  farmer  sees  his  cotton  or  his  wheat 
decline  in  price  through  the  inability  of  the 
banks  to  give  him  the  needed  financial  assis- 
tance, as  workmen  here  and  there  are  alreadv 


looking  for  jobs,  while  for  the  last  five  or  ten 
years  the  jobs  have  been  looking  for  the  men, 
there  will  be  brought  home  to  them  with  in- 
tense force  that  the  agitators  throughout  the 
land  who  have  been  fighting  railroads  and 
corporations,  instead  of  proving  a  blessing, 
have  proven  a  great  curse.  Every  public  man 
who  has  taken  part  in  this  active  agitation, 
who  has  stirred  up  hatred  against  railroads, 
who  has  undertaken  to  cure  imaginary  ap- 
pendicitis by  the  knife  when  the  colic  might 
have  been  cured  by  less  drastic  means,  is  re- 
sponsible to  the  extent  of  his  influence  for  the 
conditions  which  we  now  face.  Sanity,  the 
avoidance  of  hysterics,  supreme  confidence  in 
his  fellow-man  and  in  his  country  and  its  un- 
equaled  resources  are  the  qualities  needed  at 
the  moment. — Manufacturer's  Record. 


If  there  be  one  tariff  more  destructive  than 
another  it  is  the  tariff  on  wood.  Other  tariffs 
thrust  pilfering  fingers  into  the  pockets  of  the 
common  people,  causing  them 
Tariff  on  to   work  the   harder   all    their 

Wood.  lives,  that  the  protected  inter- 

ests may  revel  in  luxurious 
laziness;  but  the  tariff  on  wood  not  only  robs 
the  people  in  this  way,  but  is  far  more  devas- 
tating in  its  effect,  threatening  future  genera- 
tions and  menacing  the  comforts  and  fertility 
of  the  country  itself. 

This  tariff  makes  lumber  dear;  it  makes 
building  ruinously  costly,  and,  as  an  exchange 
puts  it,  "It  makes  paper  of  every  kind  needless 
high  in  cost;  it  keeps  out  the  Canadian  wood 
and  encourages  the  wholesale  destruction  of 
our  own  forests;  and  it  menaces  our  water- 
power,  our  water  supply,  our  irrigation  and 
threatens  us  ultimately  with  a  landscape  as  bare 
and  barren  as  that  of  modem  Greece  I** 

Industrially,  then,  this  tariff  is  an  outrage. 
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home  government  western  Canada  appeared  to 
be  a  likely  field  for  the  disposition  of  these 
superfluous  and  unwanted  human  beings,  and 
the  tide  of  immigration  started.  Great  Britain 
has  no  desire  to  check  the  flood. 

So  great  has  been  the  influx  of  Hindoos  into 
British  Columbia  that  they  have  naturally 
drifted  across  the  international  boundary  into 
Washington.  Mill  owners  have  been  pleased 
to  accept  the  services  of  these  laborers  at 
starvation  wages.  The  pay  of  whife  workmen 
grew  steadily  smaller,  and  the  dissatisfied  were 
replaced  by  the  men  from  India.  It  is  but 
natural  that  those  who  have  been  deprived  of 
their  livelihood  should  feel  deep  resentment. 
Instead  of  wreaking  vengeance  on  the  mill 
owners,  they  have  adopted  the  practical  ex- 
pedient of  driving  out  the  foreigners.  The 
Indians,  who  are  notorious  for  their  coward- 
ice, will  probably  not  soon  return  to  Bellingham. 


Meanwhile  it  is  not  impossible  that  Great 
Britain  will  make  the  Bellingham  affair  a 
topic  of  diplomatic  discussion.  The  English 
do  not  relish  the  idea  of  having  their  subjects, 
black  or  white,  mobbed  in  foreign  countries. 
Inasmuch  as  racial  pride  is  not  touched  the 
Bellingham  rioting  will  not  assume  the  im- 
portance of  the  San  Francisco  Japanese  out- 
rage. But  the  Hindoo  question  is  one  which 
will  soon  be  of  great  importance,  and  which 
must  be  definitely  settled.  The  Indians  arc 
very  much  more  dangerous  to  the  welfare  of 
the  Pacific  coast  than  the  Chinese  or  Japan&e. 
If  the  course  of  immigration  is  once  diverted 
from  Vancouver  there  is  no  reason  to  doubt 
that  these  brown  Asiatics  will  pour  into  Cali- 
fornia and  Oregon  by  the  thousands.  It  is 
wise  to  consider,  and  if  possible,  to  heal  the 
disease  in  its  earliest  stages. 


Pacific  Coast  Letter. 

BV  J.   M.   BALTIMORE. 

AH  EAV  Y  and  expensive  piece  of  work  is 
now  in  progress  at  San  Luis  Obispo, 
Cal. — the  construction  of  the  Avila 
wharf.  This  wharf  is  being  constructed  for 
general  commercial  and  navigation  purposes, 
tbe  present  dock  facilities  there  being  inade- 
q«a!e.  Tbe  total  length  of  the  Avila  wharf 
win  be,  when  completed,  about  2,500  feet,  and 
mer  40  feet  wide.  It  will  be  supported  by  fir 
pdcs^  each  pile  being  protected  by  a  thick  coat- 
ing of  coal  tar.  The  improvement  is  being 
made  by  the  Avila  Wharf  Company  of  San 
Lm%  Obispo,  at  the  outlay  of  a  large  sum. 
Ihe  work  will  not  be  completed  for  several 
iBonths.  It  is  being  done  by  the  Atlantic,  Gulf 
k  Pacific  Company  of  San  Francisco.  The 
pbotograph  shows  the  work  now  in  progress. 
The  wharf  will  be  extended  out  until  deep- 
s^a-tes^el  water  shall  have  been  reached. 


J  B  Haggin,  a  multi-millionaire,  who,  for 
ouoy  >ears  lived  in  San  Francisco,  but  now  a 
rr^idciit  of  New  York,  and  A.  W.  McCune, 
a  capitalist  of  Salt  Lake,  have  just  secured 
from  the  Peruvian  Government  a  big  con- 
ce>%H3a  for  the  construction  of  what  will  be, 
frnm  an  engineering  point  of  view,  one  of  the 
aii«M  remarkable  railways  in  either  of  the 
\fsicnca%. 

Thc*c  men  have  been  granted  a  charter  by 
•he  CKarolier  of  Deputies  for  the  construction 
"i  a  railnxad  from  Huacho.  on  the  coast,  to 
Crrro  dc  Pa*co,  in  the  interior,  where  it  will 
cmnect  with  water  transportation.  The  rail- 
rrt^i  will  be  a  Imk  that  will  coimect  the  com- 
sMTce  of  the  two  coasts  of  South  America. 


The  new  road  will  span  the  dizzy  heights 
of  the  Andes,  an  engineering  feat  long  re- 
garded  as  impossible.  It  will  be  the  most  ex- 
pensive piece  of  road  work  ever  contracted 
for  by  any  railroad  company  on  any  conti- 
nent. Three  hundred  thousand  dollars  a  mile 
is  the  estimated  cost.  Within  the  distance 
covered  by  the  road  there  will  be  75  tunnels 
of  varying  length — driven  through  the  moun- 
tains; 50  bridges  will  span  the  gaps  between 
the  mountain  peaks,  and  more  than  100 
switchbacks  will  be  utilized  to  get  the  trains 
across  the  greatest  chain  of  mountains  of  all 
South  America. 

One  of  the  tunnels  will  be  driven  through 
the  mountains  at  an  elevation  of  17,000  feet, 
the  highest  point  on  the  Continent.  This  road 
will  be  constructed  for  the  purpose  of  secur- 
ing an  immediate  outlet  for  the  Gerro  de  Pasco 
mine,  owned  by  the  men  to  whom  the  con- 
cession was  granted  by  the  Peruvian  Gowm- 
ment  This  mine  has  an  output  of  millions 
every  month,  and  is  said  to  be  the  highest- 
grade  copper  mine  in  the  world. 


The  longest  and  most  expensive  air  tram- 
way line  on  the  Pacific  Coast  has  just  been 
completed  in  Northern  California,  extending 
from  the  Balakalala  Mine  to  a  point  near 
Redding— to  the  big  smelter  at  Coram.  The 
trial  of  the  tramway  proved  very  successful 
in  every  respect.  From  the  mine  down  to  the 
smelter  is  10  miles.  On  the  trial  trip.  A,  H. 
Brown,  the  superintendent  of  the  mine,  made 
the  vov-age  in  one  of  the  hanging  cars.  He 
traversed  the  entire  distance  of  10  miles 
through  the  air  in  one  hour  and  five  minutes. 
The  steel  cable  over  which  the  ore  cars  will 
run  is  stretched  over  64  iron  towers.  These 
towers  range  from  40  to  go  feet  high.  The 
longest  span  is   i,aoo  feet.     The  construction 
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of  this  immense  cable  tram  cost  a  large  sum, 
but  it  obviates  the  necessity  of  a  railway,  and 
passes  over  a  very  rugged  stretch  of  country. 
The  cable  tram  can  easily  handle  the  large 
output  of  the  mines. 


At  a  total  cost  approximating  $100,000,  the 
city  of  Oakland,  Cal.,  is  having  constructed 
an  immense  concrete  sewer.  It  is  the  largest 
and  most  expensive  sewage  conduit  ever  yet 
built  in  that  city.  This  known  as  the  "Main 
Lake  Sewer,"  and  its  total  length  is  5,093  feet 
— nearly  one  mile.  The  style  of  construction 
is  known  as  the  "Horseshoe  Section,"  the  gen- 
eral contour  being  shaped  like  a  horseshoe. 

Throughout,  the  huge  conduit  is  of  rein- 
forced concrete,  and  of  uniform  size.  The 
interior  dimensions  are  6  feet  wide,  and  6.2 
feet  high  at  the  crown.  On  the  exterior 
walls  the  sewer  is  9  feet  wide  at  the  bottom. 
The  moulding  is  done  in  wooden  forms — a 
section  at  a  time — the  huge  molds  being  con- 
stantly moved  forward  as  the  work  progresses. 

For  i,8bo  feet  the  sewer  crosses  a  stretch 
of  tide  lands — between  the  Southern  Pacific's 
main  line  tracks  and  the  United  States  Bulk- 
head line  in  the  Bay.  At  all  state  of  the  tides 
this  is  under  water,  ten  feet  or  more.  For 
the  other  part  of  the  distance  the  sewer  passes 


through  salt  marshes,  where  some  heavy  ex- 
cavation is  necessary. 

Active  work  was  commenced  nearly  one 
year  ago,  and  the  contract  has  been  about  half 
completed.  The  big  task  will  not  be  finished 
before  mid-summer.  The  entire  work  is  being 
done  by  the  Atlantic,  Gulf  and  Pacific  Com- 
pany, and  the  contracting  firm  is  doing  ver>" 
satisfactory  work. 

All  the  sewer  will  rest  on  a  foundation  of 
piles  driven  down  many  feet  and  sawed  off 
below  the  water  level.  Several  thousand  piles 
will  be  required  for  the  foundation  work 
alone.  The  portion  completed  only  includes 
the  distance  across  the  salt  marshes.  The  part 
yet  to  be  buih  is  the  tide  lands— practically 
under-water  work.  In  building  this  entire 
sewer  more  than  4,200  cubic  yards  of  con- 
crete will  be  required. 

Only  that  section  of  the  sewer  passing 
through  the  tide  lands  is  specially  reinforced; 
the  reinforcement  is  No.  4  expanded  metal. 
The  upper  part  of  the  sewer  follows  the  exact 
course  of  a  large  old  wooden  sewer.  This 
latter  is  being  torn  out,  and  the  new  sewer  en- 
tirely substituted. 

The  work  is  being  crowded  forward  as 
rapidly  as  possible,  though  a  large  force  can 
not    be    employed    to   advantage.      The    upper 


Showing  a  long  stretch  of  the  sewer  already  completed. 
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Chattanooga  Letter. 

BY  Z.   ARMSTRONG. 

Industrial  activity  in  Chattanooga  and  vi- 
cinity is  marked.  Millions  of  dollars  are  being 
spent  in  private  and  public  improvements, 
county  and  city  buildings. 

The  brick  walls  of  the  new  million  dollar 
Southern  passenger  station  are  now  complete 
as  well  as  the  express  building  adjoining  and 
a  part  of  the  large  central  arch  over  the  main 
entrance.  The  entire  building  when  complete 
will  be  one  of  the  largest  and  finest  passenger 
stations  in  the  South.  The  progress  of  the 
work  has  been  delayed  by  the  inability  to  secure 
the  steel  for  the  dome  in  the  time  contracted 
for.  It  was  due  to  arrive  more  than  a  month 
ago.  The  manufacturers  in  Pittsburg,  Pa., 
have  for  some  time  promised  its  immediate  de- 
livery. The  large  steel  central  dome 
will  be  a  feature  of  the  building  and  will  oc- 
cupy a  great  part  of  the  contractor's  time  in 
constructing.  Almost  as  much  steel  will  be 
used  in  its  construction  as  in  the  James  sky 
scraper  which  is  just  completed.  The  steel 
beams  which  will  uphold  the  massive  dome  are 
supported  by  concrete  foundations  laid  on 
solid  rock.  The  excavations  for  the  founda- 
tions were  over  fifteen  feet.  It  is  estimated 
that  the  building  will  be  complete  in  ten  or 
twelve  months  and  the  Southern  Road  has  let 
a  contract  for  repairs  to  the  old  central  shed 
costing  three  thousand  dollars  to  tide  it  over 
this  time.  A  new  roof  will  be  built  over  the 
shed  and  other  necessary  repairs  made. 

An  interesting  building  now  in  course  of 
erection  is  the  Hotel  Patten,  a  steel  sky  scraper 
at  the  block  between  Eleventh  and  Tenth 
streets,  near  Market.  Work  has  started  on 
the  immense  smoke  stack  for  the  boiler  room. 
It  is  being  built  of  reinforced  concrete  and  it 
will  be  one  hundred  and  sixty  feet  high.  It 
will  be  four  feet  in  diameter  on  the  inside. 
This  will  be  the  largest  and  tallest  concrete 
chimney  in  this  part  of  the  country.  The  con- 
tract was  awarded  to  the  Weber  Steel  Con- 
crete Chimney  Co.,  general  offices,  929-934 
Marquette  Building,  Chicago,  111. 

The  Kennesaw  Marble  Company,  of  Kenne- 
saw,  Ga.,  secured  the  contract  for  furnishing 
marble  for  the  Hotel  Patten.  Georgia,  Tenne- 
ssee and  Italian  marbles  will  be  used  in  the  con- 
struction of  offices  and  lobbies  of  the  new  hotel. 

The  W.  P.  Nelson  Co.,  of  241-242  Mich- 
igan avenue,  Chicago,  was  awarded  the  con- 


tract for  painting  and  decorating  the  Hotel 
Patten.  All  interior  decorations  will  be  made 
by  this  company. 

The  sub  contract  for  the  Crystal  Springs 
Bleachery  for  lumber  was  let  to  the  East 
Tennessee  Lumber  Company,  of  Chattanooga 
of  which  J.  Walter  Peak  is  manager.  The 
contract  was  let  by  Adams  and  Schneider,  gen- 
eral contractors  for  the  building,  and  was  the 
result  of  competitive  bidding  by  a  ntmiber  of 
lumber  concerns.  The  bleachery  is  the  plant 
promoted  by  Bowen  and  Jewell.  The  big  bag 
plant  of  the  firm  at  Chattanooga  will  later  be 
merged  in  the  bleachery  which  is  being  erect- 
ed at  Crawfish  Springs,  Oiickamauga,  Ga. 
Work  on  the  foundations  has  already  begun. 

Charles  L.  Schofield,  of  Bridgeport,  Ala., 
owner  of  a  patent  for  making  decorative  glass 
for  use  in  making  jewelry,  panels,  and  all  orna- 
mental glassware  is  considering  starting  a 
plant  here  for  the  manufacture  of  his  inven- 
tion. The  glass  has  the  appearance  of  agate 
and  the  finer  grades  of  marble  yet  can  be  man- 
ufactured and  sold  at  a  much  lower  price  than 
either  article.  Made  in  the  delicate  onyx  tints 
it  is  hard  to  detect -from  that  mineral.  Mr. 
Schofield  decided  that  Chattanooga  is  an  ideal 
place  for  his  plant. 

TWO      COUNTY       TUNNELS       THROUGH       HISTORIC 
RIDGES. 

Work  has  started  on  the  proposed  tunnels 
through  two  famous  and  historic  ridges  near 
Chattanooga.  County  officials  have  advocated 
for  some  time  the  advisability  of  tunneling 
these  mountains  and  thus  shortening  important 
and  much  travelled  highways.  East  of  the 
Ridge  lies  Missionary  Ridge,  a  long  low 
mountain,  scene  of  the  world  famous  battle  of 
Missionary  Ridge.  McCallie  avenue,  the  main 
east  drive  though  the  city  and  county  strikes 
the  ridge  at  right  angles  and  pedestrians  and 
drivers  are  obliged  to  take  a  long  and  circuit- 
ous route  to  mount  and  descend.  Contractor 
T.  J.  Shea  started  his  steam  shovel  to  work 
this  week  tunneling  the  ridge  at  the  exact  spot 
where  McCallie  reaches  it.  Mr.  T.  J.  Shea 
expects  to  complete  the  big  hole  in  eight  or 
ten  months.  Dirt  is  now  flying,  "The  Little 
Giant*'  throwing  out  gravel  and  sand  and 
rock  at  a  rapid  rate.  The  matter  is  being  us«i 
to  widen  McCallie  avenue  east  of  the  city 
limits  and  it  is  proposed  to  secure  enough  dirt 
to  widen  the  city  end  of  the  avenue  also  to  at 
least  sixty  feet,  making  it  a  sixty  foot  boule- 
vard  for  many  miles   in   extent   through  the 
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Highest  Stack  in  America. 

Herewith  we  show  a  picture  of  the  new  stack 
at  the  works  of  the  Eastman  Kodak  Co.,  Roch- 
ester, N.  Y.  This  stack  is  366  feet  in  height, 
the  highest  in  America,  and  it  rests  on  an  oc- 
tagon foundation  which  is  23  feet  deep  to  bed 
reck,  is  40  feet  across  the  flat  sides  of  octagon 
at  base  and  30  feet  at  top.  The  base  contains 
approximately  23,000  cubic  feet  of  concrete 
and  weighs  1600  tons.  The  chinuiey  proper  is 
a  round  shaft  built  of  hollow  ra  Hal  brick.  The 
outside  diameter  at  the  bottom  is  28  feet  and 
at  the  top  is  11  feet.  The  inside  diam.eter  at 
the  bottom  is  19  feet,  and  at  the  top  9  feet.  It 
is  lined  on  the  inside  with  acid-proof  brick  and 


iron  ladder  on  the  inside  and  outside.  The 
total  weight  of  the  stack  is  about  6,400,000 
pounds,  or  3,200  tons.  The  letters  *'Kodak" 
on  the  stack  are  7  feet  3  inches  high  and  are 
spaced  9  feet  9  inches  center  to  center,  the  bot- 
tom of  the  lower  K  being  204  and  top  of  the 
top  K  being  250  feet  above  top  of  foundation. 


i 

I 

cement  4  inches  thick,  leaving  a  two-inch  air 
space.  The  lining  is  laid  in  sections  20  feet 
high,  supported  on  corbels  from  the  stack.  The 
smoke  opening  is  6x12  feet,  providing  for  2,400 
horsepower  boilers,  and  the  acid  fume  inlet,  4 
feet  by  4  feet,  is  for  sucking  away  the  acid 
fumes  from  the  chemical  manufacturing  de- 
partments. The  bricks  used  in  stack  are  ra- 
dial in  shape  and  have  hollow  air  spaces  per- 
forated in  them.  They  are  about  5  inches  high 
and  6y2  inch  face.  The  length  of  the  bricks 
varies  from  io'/2  inches  long  to  4j^  inches, 
there  being  five  different  lengths  used.  The 
stack  is  provided  with  lightning  rod.  having 
four  carbon  points,  and  is  equipped   with   an 


Popularity  of  the  Steam  Turbine 

The   rapidity  with  which   the  steam  turbine 
has   come    into   popular   favor   is   one   of   the 
phenomena  of  modern  steam  engineering.     It 
is  less  than  a  decade  ago  since  the  first  turbine 
was  sold  in  the  American  market,  but   there 
are    today   about   700   in    use   throughout   the 
country,   aggregating   a   total   capacity   of  ap- 
proximately 1,000,000  kilowatts  or  about  1,500,- 
000  horse  power.    This  wonderful  demand  for 
that   novel   prime  mover  is,  of  course,   easily 
explained  by  the  many  advantages  the  turbine 
has  over  the  reciprocating  steam  engine.     An 
interesting  test  was  conducting  recently  by  the 
engineers  of  the  New  York  Edison  Company 
at    the    Waterside    Station    near    joth    Street, 
which   developed  facts  hitherto  unattained  by 
any  steam  prime  mover  in  this  country.     The 
unit  under  test  was  a  Westinghouse  turbine  of 
10,000  horse  power  capacity.     It  had  been  sold 
under  a  steam  consumption  guarantee  of  iS9 
pounds  of  steam  per  kilowatt  hour,  but  the  test 
recorded    the    phenomenally    low    steam    con- 
sumption of  a  shade  less  than  14.9  pounds  per 
kilowatt  hour.     Apart  from  the  fact  that  this 
result   gained   a   bonus   for   the   Westinghouse 
turbine   of  over   $25,000,   it   is  of   the   utmost 
interest  to  all   users  of  steam  engines   as  an 
illustration  of  the  lowest  record  for  steam  con- 
sumption which  has  ever  been  recorded  by  a 
stationary  steam  engine.    This  steam  consump- 
tion figures  less  than   i^  pounds  of  coal  per 
kilowatt   hour   and  graphically  illustrates   the 
great  advance  in  modern  power  plant  practice 
attained  through  the  introduction  of  the  steam 
turbine,  the  efficiency  of  which  has  been  dem- 
onstrated in  all  respects  to  be  superior  to  the 
reciprocating  engines. — Coal  &  Coke. 


Copper  is  stated  to  be  so  hardened  as  to  take 
a  cutting  edge  by  adding  to  it,  while  in  a 
molten  state,  about  2  per  cent,  of  potassium 
ferrocyanide.  The  color  is  not  affected.  The 
reason  for  the  change  is  not  clear,  but  it  is 
supposed  to  result  from  the  introduction  of 
iron  and  possibly  carbon. 
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to  reoder  it  tnmecesfiarT  ior  ti>e  govenmieiit  to 

tSiKC  tO)  Its   f^i-atiHT^f ^ifif  git   ulC    i*J  ttwuMj 

The  grDcra]  features  and  l3ie  d^isD  sod  dc- 
taJK  iiot  only  of  the  Gatnn.  bnt  also  of  tbe 
other  locks  tfarougbont  ibit  Istivims,  bare  bets 
dcLcnxtiiied  tqKm  and  fuQjr  worked  out,  to- 
gether with  tbe  sencral  tjpe  and  masAa  of 
lock  gales  to  be  used.  TTic  surrer  of  the  coon- 
try  wMdi  will  be  ixnmdateid  by  tbe  great  Gatmi 
Lake  has  been  completed,  aad  aB  tbe  caatonr 
hats  cstabbsbed.  Tbe  area  of  tbe  lake  bas  bees 
a  gromiug  qaaiititj  dnring  these  past  few 
sxntbs,  but  it  bas  mom  been  finally  estahhshed 
at  tbe  big^  figttrc  of  171  square  miks. — Sciem- 
ti/U  Americam,  Oct.  stb. 


BmMs  Factcn-y  m  29  Days. 

IX  tbese  days  of  bigblr  deveikiped  eanux^ 
power  of  factories  oier-mn  and  bebiod 
with  orders,  together  with  tbe  hig^  real 
estate  Tables  oa  factory  sites  within  a  radius 
of  twenty  miles  of  New  York,  speed  in  coo- 
stroction.  it  can  be  plainly  seen,  is  a  neces- 
sary ajid  rabiable  essence  in  a  building  coo- 
tract. 

There  has  recently  been  compfeted  at  Xew- 
ark.  K-  J.,  a  lamp  ^ctory  for  tbe  Genera] 
Electric  Co.  On  tbe  24th  of  the  nxHxth  grocnd 
was  iirst  broken  by  tbe  contracting  firm  doii^ 
tbe  wcrk,  and  on  tbe  25rd  of  tbe  following 
oxmth  tbe  bnilding  was  finished  and  tbe  man- 
ufacturers* machinery  was  being  installed — 29 
calendar  days,  no  nigbts  nor  Sunday  work  and 
a  half  holiday  on  Saturday  for  tbe  skilled 
labor. 

.\n  additional  feature  of  interest  in  tbe  coo- 
struction  of  this  factr»rj'  lies  in  the  fact  that 
an  extra  week's  time  had  l»cen  granied  to  tbe 
contractors  by  tbe  architect,  of  »hich  the  con- 
traciors  d:'i  not  avail  ihrTn«.tl\es  Tbe  f^KM- 
mes  were  origrinally  specified  as  fonr  feet  six 
inches  deep,  l^  omirg  to  the  discoxc-ry  that 
the  fjCtor>-  site  had  prc%i''pu^ly  been  orcnpicd 
by  an  old  tannerv-,  tbese  ir*c.ur.^s  had  to  be 
ma  U-  U<  fct-t  and  it  mas  nfCff>arT  •■-*  excavate 
large  quant  ties  of  tan  bark  In  spite  of  this 
han-licap.  the  foundaiKms  in  place*  iKir.s:  sunk 
to  this  ad  I:tional  depth,  the  C"V.trac:"rs  cc»m- 
pleted  the  work  tuo  da>s  ahf-id  of  the  orig- 
inal contract  time  and  her.cc  ii:tl  p..:  ntt-J  the 
extra  week  allowed  l'»r  the  dit-pcr  tV-un-^^.ti-ns. 

Another  handicap  which  ct-n tractors  had 
to  overcome,  wa^  the  pro^^^i''»n  ;n  the  specr. ca- 
tion   that    the    foundatvins    and    walls    of    the 


first  story  should  be  strong  enoq|^  to  aBow 
of  additional  three  stories  later  on.  This,  to- 
grtbcr  wiib  tbe  InmtatKm  of  lAx  ultimate  pres- 
sure on  tbe  soil  below,  sjooo  pounds  per  square 
foot,  made  much  beaner  wpork  necessarilj  tbaa 
would  ba\^  ordinarily  been  tbe  case  oo  tbe 
one  story  factory  building. 

Tbe  cost  of  tbe  iactorr  was  approximzteiy 
f^oooa  wiib  a  bamK  aaid  forfeit  dause  and 
in  one  week  of  five  and  a  baH  daps  tbe  par 
roH  amounted  to  $6uaao.  About  ibis  time  4Qa- 
000  bricks  were  laid  in  elercn  working  dajs, 
OS*  an  arcrage  of  sooie  j6/kk>  brick  per  day. 

It  is  interesting  that  230  men  were  em- 
ployed in  buikfing  tb»  factory  under  tbe  guid- 
2r>ce  of  four  br^c  foremen,  lour  carpenter 
aoremen  and  four  labor  lorcmen.  Two  tnne~ 
keepers  wejc  cuutiunalhr  employed  and  ooe 
of  tbe  members  of  tbe  contracting  firm  was 
always  piresesxL  When  it  is  considered  that 
no  nigbt  work  was  done  00  this  job,  it  is  seen 
that  tbe  two  time-kec^pers  were  an  additiooal 
precaution  showing  the  systematic  cost-keep- 
ing saetbods. 

One  of,  if  not,  perhaps,  tbe  most  essential 
features  of  this  speed  coostractaan,  aside  from 
tbe  large  force  of  men  and  ample  superin- 
tendents, was  tbe  fact  that  the  oommoo  Jersey 
bard  brick,  kmg  leaf  ycDow  psne,  Portland  oe> 
ment,  window  frames,  trim  and  in  tad  all 
materials  were  portbased  in  Newark,  X.  J, 
for  immediate  dclirery  and  tmcked  to  tbe  job 
It  is  claimed  by  Mr.  Safanood,  of  tbe  cootract- 
ing  firm,  Salmood  Bros^  that  in  no  other  way 
would  it  have  been  possible  to  have  con- 
structed this  building  in  anything  like  the  rec- 
ord time  required,  except  hy  calling  upoo  tbeir 
local  business  acquaintances  with  personal  ap- 
peals. 

An  amusing  incident  in  connection  with  this 
work  w^as  the  method  employed  in  rushmg 
through  the  roofing  work.  At  the  same  time 
that  a  four-incb  tar  concrete  floor  was  being 
pot  in,  t»o  separate  roofing  contractors,  one 
emplo>ing  a  Newark  labor  union,  and  tbe 
other  a  Brooklyn  labor  union,  were  engaged 
simnltaneously  on  separate  bahres  of  the  roof, 
racing,  one  against  the  other.  The  good  spirit 
of  the  workmen  and  tbe  enthusiasm  of  the 
ri\al  unions  contributed  brgely  to  tbe  re- 
markable record  History  does  not  state 
whether  Brooklyn  or  Newark  prevailed  in  ibis 
compel if.on,  but  it  was  a  welcome  streak  of 
humor  in  what  had  up  to  that  time  been  a 
nc^^•e  racking  ordeal  for  all  concerned. 
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RaUway  Notes. 


The  "Little  Giant**  is  one  of  several  ma- 
chines being  used  in  grading  the  new  extension 
of  the  M.  &  N.  A.  railroad,  now  being  built 
from  Leslie  to  Searcy. 

$10,000.00  per  mile  is  the  price  per  mile  be- 
ing paid  for  the  ditch  it  is  digging  across 
this  hill. 


About  a  ton  of  earth  and  loose  stone  is  taken 
up  each  shovelful  and  is  hoisted  and  emptied 
into  cars  which  take  it  to  the  embankment 
some  distance  away. 


The  Atchison,  Topeka  &  Santa  Fe  Railroad 
has  gone  into  tree  growing  in  order  to  provide 
for  its  future  supply  of  cross  ties.  The  Santa 
Fe  has  adopted  the  eucalyptus  as  the  most  suit- 
able species  for  the  purpose  because  of  its 
rapid  growth,  great  density  and  durability,  and 
is  now  planting  700  acres  in  a  ranch  of  9,000 
acres  in  Southern  California  to  encalyptus 
seedlings,  with  the  intention  of  repeating  this 
each  succeeding  year  for  twelve  years  or  more. 

Each  tree  will,  at  the  end  of  fifteen  years, 
yield  six  ties,  it  is  calculated,  or  some  3,300 
ties  an  acre.  These  ties  will  be  cut  from  700 
acres  of  the  big  orchard  each  year,  after  fifteen 
years  from  the  first  planting,  with  the  result  of 
obtaining  more  than  2,250,000  ties  per  annum ; 
and,  seeing  that  the  rate  of  removal  will  be 
exactly  equal  to  the  rate  of  planting  the  same 
total  acreage  will,  theoretically  at  least,  main- 
tain the  same  annual  supply  of  ties  to  the  end 
of  time.  The  cost  for  each  cultivated  tic  is  far 
below  that  of  ties  of  the  best  quality,  such  as 
white  oak,  now  bought  on  the  market. 


Consul  Albert  Halstead,  of  Birmingham,  re- 
ports that  at  a  recent  meeting  of  the  Institu- 
tion of  Civil  Engineers  in  England  the  ques- 
tion of  the  chemical  composition  of  steel  rails 
in  order  to  insure  the  highest  durability  and 
perfection  was  considered.  An  opinion  was 
expressed  by  one  of  the  members  that  a  uni- 
versal specification  for  rails  which  would  suit 
all  cases  could  not  be  arrived  at  owing  to 
the  varying  conditions  of  manufacture  and 
service.  A  high  percentage  of  phosphorus  con- 
stitutes an  element  of  danger  in  spite  of  the 
good  wearing  qualities  of  high  phosphoric 
rails,  and  sulphur  is  always  liable  to  cause  in- 
cipient flaws.  No  more  manganese  should  be 
allowed  than  is  necessary  for  clean  rolling,  as 
many  cases  of  rail  fracture  are  attributable  to 
high  manganese,  while  an  excess  of  silicon 
produces  brittleness  and  irregularity  of  per- 
centage. Engineers  now  limit  the  silicon  to 
0.1  per  cent,  or  even  less.  The  eflfect  of 
added  silicon  is  different  from  silicon  left  in 
the  pig  iron,  and  when  the  silicon  from  the 
pig  iron  had  been  eliminated  as  far  as  possible 
and  a  known  quantity  of  this  supbstance  added 
in  the  form  of  high  percentage  silico-spiegcl 
or  ferro-silicon,  the  silicon  toughened  the  steel. 

As  the  overland  traveler  views  from  the  ob- 
servation end  of  the  limited  trains,  the  varie- 
gated colors  of  the  disintegrated  granite  of 
which  the  greater  part  of  the  Union  Pacific 
is  ballasted,  he  often  wonders  from  whence 
it  comes.  At  the  summit  of  the  Rocky  Moun- 
tains, where  the  Union  Pacific  crosses  the 
range,  at  an  elevation  of  eight  thousand  and 
eleven  feet,  the  granite  has  succumbed  to  the 
elements  and  although  the  rocks  retain  their 
original  shape  the  life,  is  gone.  A  blow  from 
a  maul,  or  from  a  stick  of  d>Tiamite  is  only 
necessary  to  prepare  them  for  loading  upon 
the  cars  with  immense  steam  shovels. 

Of  all  the  large  sums  spent  for  the  comfort 
of  the  overland  travel,  in  eliminating  curva- 
ture, rectifying  grades  and  bettering  a  rail- 
road, none  is  more  appreciated  by  the  public 
than  the  "elasticity"  of  this  class  of  gravel 
Nearly  all  races  and  classes  have  contributed 
their  share  of  labor  in  placing  the  ballast 
here  in  the  most  scientific  manner.  Bridging 
in  a  night  the  monotonous  expanse  of  desert, 
the  peculiar  virtues  of  this  ballast  are  perhaps 
more  appreciated  by  the  sleeping  passenger 
just  freed  from  the  vibratiou  of  the  solid  rock 
ballast  of  many  eastern  lines.  At  Creston,  at 
an  elevation  of  seven  thousand,  one  hundred 
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The  Schmidt  Drive  Chain. 

Drive  chains,  known  as  "silent  chains,"  have 
become  very  important  in  the  power  transmis- 
sion field.  They  have  this  position  because 
they  are  silent,  and  due  to  their  ability  to  ad- 
just themselves  to  the  wheels  as  they  lengthen, 
retaining  their  full  efficiency  until  completely 
worn  out.  At  the  same  time  they  give  a  posi- 
tive, flexible  drive  on  short  and  long  centres, 
at  slow  and  high  speeds,  unaffiected  by  damp, 
grease,  dust  or  heat. 

The  Schmidt  Ch«in,  herewith  illustrated,  is 
the  latest  development  of  this  type.  It  com- 
bines great  capacity,  durability  and  simplicity 
of  construction,  and  runs  smoothly  and  silently 
with  the  least  consumption  of  power. 

It  is  constructed  of  multiple  toothed  links 
stamped  from  special  high  carbon  steel,  case- 
hardened  steel  pins  and  pin  retaining  links. 

The  tooth  of  the  link  is  placed  central  be- 
tween the  pins,  giving  a  straight  path  for  the 
stress  to  follow.  Consequently  the  links  being 
straight  are  in  tension  only,  and  will  not  bend 
and  change  their  pitch  under  excess  or  sudden- 
ly applied  loads.  It  follows  that  for  a  given 
load  the  chain  is  lighter,  giving  less  dead 
weight  and  high  efficiency.  The  faces  under 
the  pins  are  of  a  sufficient  angle  so  as  to  clear 
the  corners  of  the  wheel  teeth,  and  adapt  the 
chain  for  any  size  wheel. 

The  outer  end  of  each  pin  orifice  in  the  links 
has  the  same  radius  as  the  pins.  The  links 
therefore  always  have  arc  bearings  on  the  pins, 


giving  a  large  bearing  suface,  and  doing  awaj 
with  the  excessive  wear  in  the  new  chain,  re- 
sulting from  the  use  of  a  circular  hole  of 
larger  diameter  than  t^e  pin,  which  gives  but 
a  line  bearing  until  the  metal  wears  and  farms 
a  seat  for  the  pin. 

The  method  of  retaining  the  pins,  excliOTC- 
ly  used  in  these  chains,  is  novel  and  interest- 
ing. They  are  not  riveted,  but  are  retained  ty 
means  of  special  edge  links,  called  retaadag 
links.  These  are  thinner  than  the  chain  Bales 
and  have  one  hole  keyhole  shaped,  wlpch 
passes  over  the  end  of  the  pin  and  enters  Ac 
circular  groove.  The  retaining  links  are  oSKt 
and  overlap,  and  lock  each  other  as  wdl  as  tiic 
pins  in  place.  By  this  construction  the  chaki  is 
surely  held  together  and  yet  is  easily  detadi- 
able  for  general  overhauling,  or  changing  its 
length,  without  the  use  of  tools. 

The  pins  require  no  annealing  at  their *€pds 
and  are  consequently  free  from  soft  spots  "Vid 
resist  wear  equally  for  their  full  length. 

The  wheels  on  which  these  chains  run,  have 
symmetrical  cut  teeth,  the  number  being  limited 
only  by  the  capacity  of  the  cutting  machint 
Very  large  speed  ratios  are  consequently  pos- 
sible, 20  to  I  being  well  within  the  limits.  A 
drive  can  readily  be  reversed  and  the  chains 
need  not  be  placed  on  the  wheels  in  any  ex- 
plicit manner. 

The  Schmidt  chains  also  have  the  faculty  of 
riding  out  on  the  wheel  teeth,  as  their  pitch 
lengthens,  automatically  forming  a  larger  pitch 


Shuwing  type  of  cfjtincctkiti  liiik^  and  pint 
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Motor  Driven  Dump  Cars. 

IT  may  be  of  interest  to  the  readers  of  this 
journal  to  observe  in  the  accompanying 
cuts  how  electricity  as  a  motive  power 
can  be  successfully  applied  to  various  forms 
of  dump  cars  for  narrow  gauge  railway  pur- 
poses. While  motor  driven  cars  have  been 
used  to  a  certain  extent  in  the  past,  there  now 
seems  to  exist  a  general  awakening  as  to  the 
possibilities  of  such  equipment  for  industrial 
haulage  use  in  preference  to  the  more  com- 
plicated and  expensive  methods  of  the  trans- 
portation commonly  employed,  such  as  belt 
conveyors,  elevators,  cranes,  etc. 

Appreciating  the  wide  field  of  application 
for  this  class  of  equipment  the  Cleveland  Car 
Co.,  at  West  Park,  Ohio  (Cleveland)  has 
specialized  largely  in  the  manufacture  of  elec- 
tric driven  cars  and  has  met  with  unqualified 
success  in  their  efforts  in  this  direction.  The 
building  of  such  cars  is  no  longer  an  experi- 
ment but  an  absolute  and  reliable  feature  of 
the  business  of  this  company  in  addition  to  its 
already  varied  and  extensive  operations  in 
other  branches  of  industrial  railway  equipment 
construction. 

Nothing  could  be  more  simple  and  effective 
in  the  handling  of  material  than  the  installa- 
tion of  a  tramway  system  leading  to  and  from 
remote  portions  of  a  manufacturing  plant  by 


means  of  which  expensive  trucking  can  be  en- 
tirely eliminated,  and  the*  danger  of  personal 
mjury  to  employees  greatly  lessened  as  com- 
pared with  overhead  conveying. 

The  element  of  danger  mentioned  is  es- 
pecially evident  in  foundry  work  where  molten 
metal  is  handled  on  overhead  trolleys  or 
cranes  with  oft  times  serious  accident  and  in- 
jury to  workmen  and  the  same  is  also  true  in 
steeh^mtll  work  ■  in  the -many  dangerous  and 
precarious  positions  in  which  operators  arc 
placed. 

The  above  merely  gives  an  idea  of  one  of 
the  great  benefits  which  can  be  derived  from 
equipment  of  this  character  and  no  small  im- 
portance can  also  be  attached  to  the  items 
of  installation,  cost,  maintenance  and  resultant 
saving  in  labor  produced  through  its  use. 

The  two  illustrations  shown  herewith  will 
serve  to  show  to  good  advantage  the  individual 
construction  of  cars  of  this  design  with  which 
a  word  of  explanation  may  be  acceptable.  Cut 
No.  117  depicts  a  special  one  side  dump  car 
built  for  handling  coal  from  storage  bins  to 
boiler  rooms  having  a  capacity  of  three  tons 
and  arranged  with  the  body  sloping  on  each 
end  as  well  as  on  one  side  so  that  the  con- 
tents of  the  car  can  be  discharged  through  a 
comparatively  small  door  into  stokers,  hop- 
pers, etc.  The  angle  of  dump  is  such  that  the 
mere  weight  of  the  load  is  all  that  is  neces- 
sary to  accomplish  this. 

,  The  body  of  the  car  is  carefully  propor- 
tioned and  strongly  buiJt  of  tank  steel  plate 
and  sirtictural  material,  being  mounted  on  a 
channel  frame  and  rigidly  held  in  position. 
The  door  (not  shown  in  cut)  is  hinged  at  the 
top   and   locked   tn  place   by  a  pivoted   lever. 
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An  Unasual  Rulway  Terndnal 
Device. 

THIS  is  not  a  shooting  star,  but  one  which 
revolves,  stops  and  turns  again.     It  is 
probably  the  first  and  only  six  pointed 
geometrical  figure  ever  put  to  use  in  solving 
railway  engineering  difficulties. 
There   is  now  being   installed  by  a   North 


electrically  driven  turntable  and  be  imme- 
diately swung  around  to  a  position  ready  for 
the  return  trip,  the  motorman  remaining  at 
his  post,  at  one  end  of  the  car. 

On  the  top  of  this  turntable  three  lines  of 
track  converge  and  meet  at  a  common  point 
at  the  centre,  thus  forming  a  most  remarkable 
railway  crossing,  having  twelve  intersections 
and  twelve  extending  arms,  as  shown  in  the 


An  Unuftual  Railway  Terminal. 


Jersey  railway  an  unusual  terminal  device  for 
the  reversing  of  their  cars.  Instead  of  the 
old  method,  famihar  to  many  who  ride  daily 
to  and  from  their  business,  this  company  is 
putting  into  operation  an  arrangement  where- 
by all  incoming  cars  will  pass  upon  a  z^  foot 


illustration.  This  is  without  doubt  the  largest 
and  most  difficult  single  piece  crossing  crcr 
constructed  for  any  railway. 


The   Industrial  Magaiiiie  will  be  xwati 
in  price  to  $2.00  January  ist,  190ft. 
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"I  believe  that  the  only  hope  we  have  to  keep 
this  nation  in  the  front  industrially,  is  to  push 
industrial  education  with  might  and  main,  and 
not  wait  very  long  before  beginning. 

"All  trades  should  be  taught.  The  trade 
school  should  teach  its  students  the  principles 
of  the  respective  trades  in  question,  together 
with  enough  pracfical  manipulation,  to  make 
the  student  self-supporting  from  the  start 
after  leaving  the  school.  It  should  also  give 
him  a  general  education,  so  as  not  to  get  the 
student  into  grooves." 

Frank  C.  Caldwell,  Vice-President,  H.  W. 
Caldwell  &  Son  Company,  Engineers,  Foun- 
ders and  Machinists,  Chicago:  "Owing  to 
union  restrictions  and  a  number  of  other  rea- 
sons, there  is  very  little  opportunity  for  boys 
to  acquire  the  special  training  necessary  to  fit 
them  as  practical  workmen  in  some  specific 
trade.  We  certainly  think  there  is  a  promising 
field  for  a  number  of  such  schools.  *  ♦  ♦ 
We  are  quite  certain  that  the  graduates  of 
such  a  school  would  be  much  better  equipped 
as  all  round  workmen  than  the  average  ap- 
prentice at  the  end  of  his  term,  or  the  average 
workman  who  has  picked  up  his  trade  in 
actual  practice.  We  are  inclined  to  favor  the 
general  school  as  distinguished  from  the  spe- 
cial school." 

Robert  H.  Jeffrey,  Vice-president,  Jeffrey 
Mfg.  Co.,  Columbus,  Ohio:  "The  desire  to 
take  advantage  of  the  apprentices  in  order 
to  secure  the  most  production  from  them,  has 
caused  the  manufacturers  to  fail  in  giving 
them  proper  instructions  to  insure  mechanical 
knowledge  and  efl^ciency." 

Eldon  B.  Keith,  George  E.  Keith  Co.,  Cam- 
pello,  Mass.:  "So  far  as  the  shoe  industry  is 
concerned,  we  are  strongly  in  favor  of  this 
movement,  and  believe  that  when  once  estab- 
lished it  will  prove  a  great  benefit  to  our  in- 
dustry." 

John  Golden,  General  President,  United 
Textile  Workers  of  America,  Fall  River, 
Mass. :  "I  can  safely  say  that  organized  labor 
is  not  and  never  will  be  opposed  to  industrial 
education  properly  controlled  and  scientifically 
administered.  ♦  ♦  ♦  Rest  assured  that  the 
labor  unions  will  at  all  times  oppose  trade 
schools  of  the  character  I  have  mentioned, 
(corporation  schools — 'scab  hatcheries,'  Mr. 
Golden  calls  them),  but  will  further  a  move- 
ment for  more  opportunities  for  industrial  and 
technical  education." 

John  Fitzpatrick,  President  Chicago.  Feder- 
ation of  Labor:     "I  am  in  favor  generally  of 


industrial  education.  I  believe  that  all  trades 
can  be  taught  ♦  ♦  ♦  I  favor  preparatory 
trade  school  work  under  public  auspices,  but 
do  not  favor  trade  schools  conducted  by  manu- 
facturing concerns." 

Henry  Abrahams,  Secretary  Central  Labor 
Union,  Boston,  Mass.:  "Personally,  I  am  of 
the  opinion  that  the  trade  school  is  coming, 
hence  we  must  recognize  the  inevitable.  If  we 
were  to  take  the  children  of  twelve  and  for  two 
years  to  teach  them  the  use  of  tools,  they 
would  find  themselves  better  fitted  for  the 
battle  of  life.  There  should  be  evening  schools 
for  men  in  engineering,  electricity,  plumbing. 
I  am  opposed  to  trade  schools  run  by  private 
corporations." 

Emma  Stehagen,  Secretary  Women's  Trade 
Union  League,  Chicago,  III:  "I  am  in  favor 
of  industrial  education  if  carried  on  in  the 
proper  manner,  by  which  I  mean  imder  the 
auspices  of  the  public  schools  and  giving  prac- 
tical teaching.  The  trades  union  movement 
stands  for  the  uplifting  of  the  worker,  and  I 
believe  an  industrial  education  is  one  of  the 
aids  of  trade  unionists.  If  schools  are  con- 
ducted by  manufacturing  concerns  *  *  ♦  • 
they  are  to  be  deprecated." 

Henry  Sterling,  Secretary  Boston  Typo- 
graphical Union  No.  13,  Boston,  Mass. :  "There 
is  a  demand  in  every  trade  for  good  workmen, 
but  little  opportunity  in  industry  for  one  to 
become  efficient.  No  trade  can  be  taught  in  a 
school,  but  much  that  will  tend  to  better  and 
more  efficient  work  can  be  taught  I  believe 
that  public  trade  schools  a  just  charge  on  the 
public  treasury,  but  I  do  not  favor  evening 
trade  schools.  Rather  I  favor  a  part  time  sys- 
tem, half  day  at  work,  half  day  in  school" 

I.  B.  Armstrong,  Master  Workman,  L,  A. 
No.  3662,  Knights  of  Labor,  L)mn,  Mass. :  "It 
would  seem  in  order  to  obtain  the  greatest 
results  or  benefits  from  trade  schools,  that 
practical  experience  in  the  trade  should  be 
made  a  condition  or  prerequisite  for  admission 
to  the  trade  schools,  with  the  possible  excep- 
tion of  the  graduates  of  the  public  schoob  in 
the  locality.  The  limiting  of  applicants  to  the 
school  to  those  already  engaged  in  the  business 
would  be  necessary  in  order  to  prevent  the 
overcrowding  of  the  industry.  I  do  not  favor 
trade  schools  conducted  by  manufacturing  con- 
cerns." 

John  F.  Tobin,  General  President  Boot  and 
Shoe  Workers  Union,  Boston :  "I  am  in  fivor 
of  public  education  conducted  at  the  pablic  ex- 
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the  floor,  and  that  millions  of  bacteria  will 
thereby  be  liberated  to  be  driven  about  the 
shop  with  every  gust  and  draught,  the  im- 
portance of  cuspidors  is  appreciated.  There 
are  two  kinds;  one  made  of  heavy  waterproof 
paper,  which  can  be  burned,  and  the  other  of 
metal.     Both   of  them  should  contain  water, 


Metal  type  of  Cuspidor,  perpendicular  sides.  Cut  shows 
removable  top.    Size  across  top,  10  inches. 

and  the  metal  one  should  be  thoroughly  cleaned 
every  day,  and  if  possible,  exposed  to  the  sun- 
shine. An  unsatisfactory  makeshift  for  these 
is  a  box  filled  with  moist  saw  dust. 

These  cuspidors  may  be  ordered  through 
hardware  or  specialty  dealers,  or  they  may  be 
obtained  through  the  Welfare  Department  of 
the  National  Civic  Federation,  281  Fourth  Ave- 


Heavy  paper  type  of  cuspidor.    Holds  water.    Cuspidor 

and  contents  burned  every  three  or  four  days,  or 

oftener.    Size  across  top,  8  inches. 

nue,  New  York  City,  or  through  the  Work- 
shop Improvement  Committee  of  the  Civic  Fed- 
eration of  New  England,  loi  Tremont  Street, 
Boston.  Printed  cards  like  the  illustration  may 
also  be  obtained  of  the  same  associations,  at 
cost  price. 


Readers  arc  specially  advised  to  communi- 
cate with  Dr.  Livingston  Farrand,  Secretary, 
National  Association  for  the  Study  and  Pre- 
vention of  Tuberculosis,  105  East  22nd  Street, 
New  York  City,  who  will  give  full  information 
on  this  important  subject. 


PLEASE  DO  NOT 
SPIT   t"-".   floor 


TO  DO  SO  MAY  SPREAD  DISEASE 


CUSPIDORS  ARE  PROVIDED  IN  THIS  ROOM 


Note— Regular  sire  of  this  card  is  8  by  10  inches. 


The  greatest  stronghold  of  tuberculosis  is 
among  the  working  population,  and  it  claims 
its  victims  from  the  families  at  home,  as  well 
as  from  the  workers  themselves.  If  every  em- 
ployer will  awake  to  a  full  realization  of  his 
responsibility  and  opportunity  to  help  stamp  out 
this  disease,  which  causes  more  deaths  than  any 
other,  the  results  cannot  fail  to  be  seen  in  de- 
creased mortality  and  in  greyer  efficiency  in 
the  workshop. 


A  New  Phase  of  Welfare  Work. 

The  work  of  the  Welfare  Department  of  the 
National  Civic  Federation  in  factories  is  well 
known  to  every  employer  of  labor.  Indeed  it 
is  owing  largely  to  the  efforts  of  this  organiza- 
tion that  so  much  has  been  accomplished  in 
the  last  few  years. 

A  new  committee  has  recently  been  organized 
by  the  Federation,  known  as  the  National  Com- 
mittee on  Welfare  Work  for  Government  Em- 
ployees, the  object  of  which  is  to  create  an  in- 
terest in  improving  the  working  conditions  of 
Federal,  State  and  municipal  employees.  The 
officers  of  the  committee  are : 

Chairman,  William  H.  Taft,  Secretary  of 
War. 

First  Vice-Chairman,  John  C.  W.  Beckham, 
Governor  of  Kentucky. 

Second  Vice-Chairman,  George  W.  Guthrie, 
Mayor  of  Pittsburg. 

Third  Vice-Chairman,  William  R.  Willcox, 
Chairman  of  the  Public  Utilities  Commission 
of  New  York  City. 

Secretary,  Miss  Gertrude   Beeks. 
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Ibe  cotninittcr  i<  composed  of  State  and 
nranicipal  oAcials.  who  have  to  do  with  the 
working  conditions  of  public  employees,  chair- 
men of  bnard>  of  hcahh.  heads  of  depart- 
ments of  public  safety,  leading  physicians  con- 
nected with  publtc  hospitals,  heads  of  charity 
boards  and  others. 

There  are  many  types  of  employees  to  be 
bencAtted  by  the  efforts  of  this  new  commit- 
tee. Among  those  employed  in  the  different 
departments,  the  navy  yards,  arsenals.  State 
and  city  m»titutions  to  be  affected  are:  Qerks, 
sailors.  v>Miers.  printers,  machinists,  carpen- 
ter*, postmen*  firemen,  policemen,  bricklayers, 
iron  workers,  moulders  painters,  plumbers, 
pattern  makers,  engineers,  chemists,  black- 
smiths, boilermakers,  crane  men,  hospital 
orderlies  and  trained  nurses. 

The  subject  of  pensions,  in  which  all  gov- 
ernment employees  are  keenly  interested,  will 
be  given  consideration.  In  every  department 
this  IS  a  live  issue,  and  there  are  organiza- 
tuios  of  government  employees  which  were 
formed  for  the  purpose  of  securing  Congres- 
sioaal  action. 

One  of  the  most  important  matters  to  which 
the  committee  has  so  far  given  its  attention 
was  an  investigation  of  the  conditions  sur- 
roondtng  employees  of  the  government  on  the 
Isthmus  of  Panama,  including  arrangements 
for  housing,  feeding,  amusements,  social  life 


and  other  matters.  Ihe  investigation  was 
made  by  Miss  Gertrude  Beeks,  Secretarj'  of 
the  Welfare  Department  of  the  National  Civic 
Federation,  and  upon  her  report  being  made. 
President  Roosevelt  requested  her  to  return 
to  Panama  within  eight  months  and  to  make 
a  further  report  upon  the  progress  noted  in 
accordance  with  her  suggestions. 

Miss  Beeks*  report  was  thoroughly  co\'ered 
in  the  newspapers,  and  accordingly  we  do  not 
attempt  to  summarize  it  here.  It  is  well  to 
remark,  however,  upon  her  common-sense 
method  of  making  inquiries  of  workmen  who 
remained  upon  the  Isthmus,  rather  than  of 
those  who  had  become  disgruntled  and  left 
She  found  much  to  praise,  and  especially 
dwelt  upon  the  fact  that  the  army  engineers 
that  are  now  in  charge  of  the  work  are  ad- 
ministering it  in  strict  accordatKe  with  the 
idea  of  a  square  deal,  both  to  the  public  aiMl 
to  the  working  man  on  the  job. 

Miss  Beeks  looked  at  conditions  from  the 
standpoint  of  a  woman,  and  brought  a  woman's 
sympathy  to  bear  on  the  problem.  Such  little 
matters  as  drying  rooms  for  clothes,  greater 
cleanliness  in  the  dormitories  and  boarding 
houses,  canal  newspapers  in  various  languages 
and  a  center  of  amusement  for  employees  off 
duty,  all  seem  trivial  when  taken  separately, 
but  their  sum  total  determines  the  possibility 
of  keeping  competent  labor  on  the  Isthmus. 
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Determination   of   Stresses   in 

Web  and  Stiffeners  of 

Girders. 

PROF.  F.   E.  TURNEAURE,  M.W.S.E. 

The  design  of  plate  girder  stiffeners  is  one 
of  the  few  features  of  structural  design  which 
does  not  lend  itself  reasonably  well  to  theo- 
retical treatment.  While  most  of  the  rules  of 
practice  are  based  on  certain  rough  methods  of 
theoretical  analysis  the  theories  employed  neg- 
lect such  important  factors  that  the  results 
are  unsatisfactory  and  vary  greatly  among 
themselves.  The  problem  is  one  that,  in  the 
nature  of  the  case,  must  be  solved  largely  by 
experiment.  It  is  the  purpose  of  this  paper  to 
contribute  something  towards  its  solution  by 
presenting  results  of  certain  experiments  on 
plate  girder  webs  and  stiflFeners,  together  with 
such  theoretical  discussion  as  may  assist  in  in- 
terpreting the  results. 

The  experiments  consisted  in  numerous 
measurements  of  the  distortion  of  the  stiffen- 
ers of  a  plate  girder  -under  actual  railroad 
traffic,  and  measurements  of  web-plate  distor- 
tion of  a  special  experimental  girder  tested  in 
the  laboratory.  The  work  was  done  under  the 
author's  direction  as  thesis  work  and  as  special 
laboratory  investigation  at  the  University  of 
Wisconsin.  The  latter  work  was  carried  out 
in  detail  by  Mr.  W.  S.  Kinne,  instructor  in  the 
university,  who  has  also  assisted  very  greatly 
in  the  preparation  of  the  results  for  publica- 
tion. 

Theoretical  Stresses  in  Web  Plates.  As  an 
aid  in  judging  of  the  significance  of  the  experi- 
mental results  a  brief  statement  will  first  be 
given  of  the  usual  theory  of  web  stresses  for  a 
plate  girder  without  stiffeners.  It  will  be  as- 
sumed that  the  web  plate  remains  perfectly 
straight  and  that  the  fiange  and  web  are  rigidly 
united  so  as  to  act  as  a  solid  section. 

(a).  The  shearing  stress  per  square  inch  at 
any  point  in  the  girder  is  of  the  same  amount 


on  vertical  and  horizontal  planes  and  is  given 
by  the  equation 

V        c 

S  = S      ay  (1) 

lb       c' 
In  this  equation  V  =  total  vertical  shear,  I  is 
the  moment  of  inertia  of  the  section,  b  =  width 
of  beam  at  given  point  and 

c 

S  ay 
c' 
is  the  statical  moment  of  the  area  of  the  cross- 
section  outside  of  the  given  point  taken  about 
the  neutral  axis.  The  variation  of  such  shear- 
ing stress  for  a  girder  of  usual  proportions  is 
represented  in  Fig.  i.  The  usual  assumption 
that  the  shearing  stress  is  uniform  throughout 
the  web  is  seen  to  be  nearly  correct. 

(b).  The  tensile  and  compressive  stresses 
on  vertical  planes  (stresses  constituting  the 
resisting  moment)  vary  directly  with  the  dis- 
tance from  the  neutral  axis,  being  zero  at  such 
axis.     (See  also  Fig.  i). 

(c).  Tensile  and  compressive  stresses  on 
planes  inclined  at  other  angles  are  given  by 
the  equation 

t  =  Jp  (1  —  cos  2$)  -f  v  siu  2  ^  •  (2) 
in  which  p  is  the  horizontal  unit  tensile  or  com- 
pressive stress,  V  the  unit  shearing  stress  at  the 
given  points  as  found  by  eq.  (1),  and  B  is 
the  angle  which  the  given  plane  makes  with  the 
horizontal.  At  the  neutral  axis  the  tensile  and 
compressive  stress  is  a  maximum  on  a  plane 
inclined  45  deg.  from  the  horizontal  and  is 
equal  to  the  shearing  stress.  At  other  points 
the  maximum  intensity  is  at  some  angle  greater 
or  less  than  45  deg.  +  v.  Figs,  i  and  2  repre- 
sent the  variation  in  compressive  stress  along  a 
45  deg.  line,  assuming  the  shearing  intensity  at 
the  neutral  axis  to  be  one-half  the  maximum 
tensile  or  compressive  stress  at  the  extreme 
fibre. 

It  is  thus  seen  that  in  the  web  plate  the  ten- 
sile and  compressive  stresses  on  a  45  deg.  line 

^Merriman's  Mechanics  of  Materiala,  9th  8d.,  p.  151. 
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lo  to  1 8.  A  large  majority  of  the  locomotives 
were  of  one  of  the  three  classes  known  as  R, 
R-i  and  D.  Diagrams  of  these  classes  are 
given  in  Fig.  4.  Class  D  was  used  on  passen- 
ger trains  and  classes  R  and  R-i  on  freight. 
The  weights  of  classes  R  and  R-i  are  so  nearly 
equal  that  for  our  purposes  it  will  be  unneces- 
sary to  distinguish  between  them.  No  differ- 
ence in  results  could  be  noted.  These  were  the 
heaviest  locomotives  used.  Results  from  other 
locomotives  varied  considerably  from  these, 
but  were  generally  smaller.  They  are  widely 
scattered  and  not  readily  comparable  so  they 
will  not  be  given  here. 

Complete  data  are  given  in  Table  No.  i  for 
five  stiffeners,  these  results  being  typical.  In 
all  cases  the  maximum  ordinate  of  the  de- 
formation curve  is  given  in  inches  and  then  the 
calculated  stress  per  sq.  in.  corresponding  to 


Examining  the  results  in  detail  it  will  be 
noted  that  in  the  end  stiffeners,  Nos.  i,  2,  17 
and  18,  there  is  considerable  axial  compres- 
sion, as  would  be  expected,  owing  to  the  local 
concentrations.  These  stresses  are  heavier  in 
Nos.  2  and  17  than  in  the  stiffeners  at  the  ex- 
treme end.  This  also  is  to  be  expected.  Stif- 
feners Nos.  3,  4,  15  and  16  are  again  alike  in 
that  they  all  show  considerable  bending,  with 
tensile  stresses  on  one  side  and  compressKe 
stresses  on  the  other.  The  axial  stresses  are 
small,  being  mainly  tension.  Nos.  6,  8,  11  and 
13  show  considerably  less  bending  and  small 
resultant  stresses.  It  is  to  be  further  noted 
that  the  axial  stresses  in  all  these  stiffeners 
are  about  the  same  at  one  end  as  at  the  other, 
indicating  that  the  direction  of  movement  has 
little  effect. 

The  intermediate  stiffeners  to  which  floor- 
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Fig.  3. 


this  value,  assuming  a  modulus  of  elasticity  of 
30,000,000  lbs.  per  sq.  in.  The  minus  sign  indi- 
cates tension. 

There  is  usually  a  fair  agreement  among  the 
several  results  on  the  same  stiffeners,  but  on 
No.  8,  and  in  the  case  of  some  others,  the  re- 
sults are  erratic.  With  such  low  values  this 
is  not  surprising.  The  speed  of  all  freigh* 
trains  was  slow  and  for  the  passenger  trains 
generally  from  30  to  45  miles  per  hour. 

It  will  be  noted  that  stiffener  No.  4  showed 
tension  on  the  inside  and  compression  on  the 
outside,  indicating  a  bending  or  buckling  ten- 
dency.   This  was  observed  in  others. 

In  Table  No.  2  are  given,  in  a  condensed 
form,  the  results  on  all  the  stiffeners.  Aver- 
age values  are  given  for  the  stresses,  obtained 
as  above  described,  for  the  three  classes  of 
engines  considered. 


beams  are  attached,  Nos.  5,  7,  9,  10,  12  and 
14,  all  show  tensile  stresses  on  the  outside 
angle.  Probably  the  axial  stress  is  also  ten- 
sile, as  the  gusset  plate  would  prevent 
much  bending.  Fig.  5  is  a  diagram  of 
the  axial  stresses  from  Table  No,  2  for  the 
freight  engines.  It  represents  quite  clearly  the 
general  conditions. 

The  results  of  these  experiments  would  seem 
to  show  quite  conclusively: 

(i),  that  under  ordinary  working  conditions 
the  axial  stresses  in  intermediate  stiffeners. 
subjected  to  no  local  loading,  will  be  very 
small — practically  nothing, — but  that  these  stii- 
fehers  are  likely  to  be  subjected  to  some  bend- 
ing; 

(2),  that  stiffeners  at  points  of  concentra- 
tion (end  stiffeners  and  stiffeners  supporting 
fleor-beams)  will  be  stressed  in  a  manner  de- 
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prtxliRg  apoci  the  direction  and  point  of  appli- 
cation of  such  concentration.  These  results 
arc  what  would  be  expected  from  theoretical 
con SHlerat ions.  As  shown  at  the  beginning, 
the  theoretical  tensile  or  compressive  stresses 
on  vertical  lines  are  zero.  Hence  it  follows 
that  stiffeners  riveted  on  the  web  in  a  vertical 
po«itK>n  cannot  receive  direct  stress.  They 
aid  of  course   in  preventing  bending  of  the 


web«  as  indicated  by  the  bending  stresses  to 
which  they  are  subjected.  Stiflfeners  at  points 
of  load  concentration  will  receive  stress  as  the 
web  stresses  at  such  points  involve  more  or 
less  direct  stress  on  vertical  lines. 

LABORATORY   EXPERIMENTS   ON    A   SPEHAL  GIRDER. 

To  carry  the  work  a  step  further  a  special 
girder  was  constructed  in  accordance  with  the 
drawing  of  Fig.  6.     The  girder  was  built  by 
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Table  No.  2.— Average  Results  for  all  Stiffeners. 
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the  Wisconsin  Bridge  Company  and  in  details 
It  is  largely  the  design  of  Mr.  Andrews  Allen, 
of  that  company.  Test  specimens  of  the  web 
material  showed  an  ultimate  strength  of  50,300 
lb  per  sq.  in— a  yield  point  of  37,700  lb.  per 
K]  in.  and  an  elongation  of  25  per  cent ;  speci- 
mens of  the  flange  material  showed  an  ulti- 
mate strength  of  6a7oo  lb.  per  sq.  in.  and  a 
yield  point  of  45,000  lb.  per  sq.  in. 

The  capacity  of  the  testing  machine  avail- 
able for  the  work  was  100,000  lb.  and  it  was 
the  aim  to  secure  a  girder  as  large  as  could  be 
hmndled  in  this  machine  and  one  whose  web 
would  be  the  weakest  element.  A  web  thick- 
ness of  ^ii-inch  was  used  with  flanges  very 
strong  and  thoroughly  riveted  to  the  web.     It 


was  the  purpose  in  this  experiment  to  study 
stresses  in  a  web  unsupported  by  stiffeners, 
both  within  and  l>eyond  the  elastic  limit.  Stif- 
feners were  therefore  used  only  at  points  of 
loading  and  at  supports.  It  was  intended  to 
apply  loads  at  first  at  the  center  and  then,  if 
necessary  to  cause  rupture,  at  the  quarter  point 
Permanent  stiffeners  were  therefore  placed  at 
the  center,  but  at  the  quarter  point  the  stiffen- 
ers were  not  put  on  till  needed.  They  con- 
sisted of  angles  well  bolted  to  the  girder  with 
machine  bohs. 

From  the  figure  it  will  be  seen  that  the  un- 
supported depth  of  web  was  14  inches.  The 
actual  thickness  was  0.14  in.  so  that  the  ratio 
of  unsupported  depth  to  thickness  was  100.  The 
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unsupported  length  without  the  stiffeners  at 
the  quarter  point  was  6  ft.  2  in.  and  with  such 
stiffeners  it  was  2  ft.  7  in. 

The  first  series  of  tests  consisted  in  the  ap- 
plication of  loads  at  the  center  by  increments, 
with  measurements  of  web  distortion  by  ex- 
tensometers.  These  distortions  were  measured 
on  several  diagonal  and  vertical  lines  as  shown 
on  Fig.  7.  Two  dial  extensometers  were  used, 
one  attached  to  each  side  of  the  web,  readings 
being  taken  over  a  length  of  about  10.5  in. 
vertically  and  15  in.  diagonally. 

Several  runs  were  made  with  a  maximum 
load  limit  of  50,000  lb.  in  order  to  obtain  dis- 
tortions over  the  several  lines  shown  in  Fig. 
7  without  causing  permanent  deformation.  The 
results  of  these  series  are  given  in  Table  No. 
3,  in  Fig.  7,  and  in  the  curves  of  Figs.  8  to  16. 
In  Table  No.  3  the  stresses  per  square  inch  are 
calculated  on  the  basis  of  30,000,000  for  the 
modulus  of  elasticity  and  for  the  center  load 
of  50,000  lbs.  Average  results  are  given  in 
Fig.  7,  and  in  the  diagrams,  typical  load-de- 
formation curves  are  plotted  giving  the  actual 
readings  of  extensometers  and  the  average  or 
resultant  deformations.  The  stresses  in  Table 
No.  3  and  in  Fig.  7  are  calculated  from  average 
deformations  of  the  pair  of  extensometers  and 
therefore  represent  closely  the  axial  stress. 

In  Fig.  17  is  given  the  theoretical  distribu- 
tion of  the  shearing  stress  over  the  web  in 
this  case.  The  theoretical  tensile  and  com- 
pressive stresses  on  45  deg.  lines,  as  already 
shown,  average  the  same.  On  this  basis  the 
dotted  lines  are  drawn  in  the  diagrams  Figs. 
8-16,  representing  the  theoretical  deformations. 
For  the  vertical  lines  (Fig.  7)  the  theoretical 
stresses  are  zero. 


Noting  some  of  the  results  in  detail  it  will 
be  seen  that  in  most  cases  the  readings  of  the 
two  opposite  extensometers  differ  greatly.  In 
Figs.  8  and  11,  for  example,  one  shows  consid- 
erable tension  and  the  other  about  an  equal 
compression.  The  average  is  nearly  zero.  In 
Figs.  9  and  15  the  results  are  likewise  of  op- 
posite sign,  but  the  averages  show  considerable 
elongation,  corresponding  to  the  tension  on  the 
45  deg.  diagonal.  This  large  difference  in  read- 
ings of  the  two  extensometers  is,  of  course, 
due  to  the  warping  or  bending  of  the  web, 
causing  a  movement  of  extensometers  of  oppo- 
site sign.  This  does  not  necessarily  indicate 
a  buckling  due  to  over-stress  but  only  a  change 
in  condition  in  the  web  from  its  initial  condi- 
tion. As  a  matter  of  fact  the  web  was  more 
or  less  warped  initially,  as  all  webs  are.  This 
is  shown  for  various  sections  in  Fig.  18.  The 
bending  of  the  web  may  thus  be  quite  as  much 
a  •  "straightening"  as  a  bending.  As  this  ten- 
dency appears  to  be  greater  on  the  tension 
diagonals  than  on  the  compression  diagonals 
the  action  would  in  fact  appear  to  be  more 
a  straightening  than  a  bending. 

The  actual  amount  of  bending  is  not  great, 
as  the  extensometers  were  so  connected  as  to 
record  the  deformation  at  a  considerable  dis- 
tance from  the  axis,  about  2  inches. 

There  is  no  indication  of  a  stress  exceeding 
the  elastic  limit  for  the  load  of  50,000  pounds. 
The  resultant  curves  are  practically  straight 
lines  and  the  different  runs  give  practically  the 
same  results.  Examining  the  results  shown  in 
Fig.  7  it  will  be  noted  that  the  average  diagonal 
compressive  stress  is  somewhat  larger  than 
the  conjugate  tensile  stress,  the  difference  vary- 
ing  from   500  to   3200   lbs.   per   sg.    in.     The 
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Fig.  6. 
Special  Experimental  Girder. 
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vertical  arcsse*  range  from  800  to  1380  lb.  per 
•S-  in  The  theoretical  average  diagonal  stress 
»  aboot  8joo  lb.  per  sq.  in. 

There  is  thus  some  excess  of  acttial  over 
theoretical  stress,  but  considering  the  nature 
of  the  experiments  the  results  may  be  con- 
sidered  as     a    satisfactory     agreement     with 


theory.  It  is  to  br  noted  further  that  the  ef- 
fect is  the  same  at  points  near  and  remote 
from  stiffeners.  Doubtless  the  excess  of  dis- 
tortion over  the  theoretical  is  due  to  the  bend- 
ing and  warping  action  of  the  web. 

Following  the  series  of  tests  described,  loads 
were  then  applied  up  to  a  maximum  of  loaooo 
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pounds  at  the  center.  Elongation  line  E  G  and 
compression  line  F  H  were  measured.  The 
results  are  shown  in  Figs.  19  and  20  with 
theoretical  lines  as  before.  Averages  only  of 
the  two  extensometers  have  been  shown.  In 
these  curves  th^re  appears  to  be  a  marked  elas- 
tic limit  point  at  from  30,000  to  32,000  lbs. 
shear.  (60,000-64,000  pounds  load).  The  com- 
pression on  line  F  H  on  a  second  run  is  given 
in  Fig.  21.  This  indicates  generally  an  in- 
creased deformation.  The  condition  of  the 
web  as  to  buckling  is  shown  in  Fig.  18.  This 
indicates  a  large  permanent  deformation  under 
100,000  pounds  center  load. 


The  load  was  now  shifted  to  the  quarter 
point  and  100,000  pounds  applied.  Measure- 
ments were  made  on  line  C  C  (Fig.  7),  with 
results  shown  in  Fig.  22  and  buckling  effects 
as  shown  in  Figs.  2Z  and  24.  The  permanent 
distortion  was  now  excessive  under  the  shear 
of  75iO0o  pounds. 

Upon  the  completion  of  a  testing  machine 
of  larger  capacity  the  test  was  continued  to 
rupture  with  results  as  shown  in  Fig.  23  and 
in  the  photographs  of  Figs.  25  and  26.  The 
girder  failed  primarily  by  buckling  in  a  series 
of  sharp  wrinkles,  but  ultimately  by  the  web 
tearing  apart  on  lines  about  at  right  angles  to 
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llarge  flanges,  a  value  of  75,000-80,000  pounds 
may  be  considered  as  a  more  significant  mea- 
sure of  the  web  strength. 

On  the  assumption  of  stress  variation  of 
Fig.  17  the  average  shearing  stress  in  the  web 
at  these  different  stages  would  be  as  follows: 


Totel  Shear 
Pounds. 


25,000 

30,000 

80,000 

104,700 


Ave.  Shearing  Stren  in 
Wtb  between  Plangeft« 
peraq.  in. 

8,300 

9.930 
26,500 
34*700 


i    .  ■  J      ^  :       _■      1  ■■:.■■ 


Fig.  17, 
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Fig.  21. 


EI 
1» 


as  the  ultimate  load  P  =  4  ir* .     In  pounds 

per  sq.  in.  this  reduces  to  P  =  }  ir»  E  (-p)*  in 

which  t  =  thickness  and  1  =  unsupported 
length  of  column.  Applying  this  to  the  case 
in  hand  the  ultimate  buckling  strength  is 
found  to  be  5000  lbs.  per  sq.  in. 

In  the  girder  tested  the  elastic  strength  is 
about  10,000  lbs.  per  sq.  in.,  and  considering 
the  nature  of  the  case  one  half  of  the  value. 


Fig.  22. 

or  5,000  lbs.  per  sq.  in.  may  be  taken  as  a  safe 
value.  This  is  equal  to  the  ultimate  strength 
by  Euler's  formula:  It  follows  from  this  that 
if  it  may  be  assumed  that  the  buckling  strength 


of  a  web  varies 


with  (f )'. 


as  in  Euler's    for- 


mula, then  the  safe  strength  for  any  web 
without  stiffeners  would  be  approximately 
equal  to  the  ultimate  strength  as  determnied 
by  Euler's  formula,  but  not  of  course  exceed- 
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of  the  depth  to  thickness.  This  would  give  a 
value  of  2500  lbs.  per  sq.  inch,  a  value  much 
below  than  here  found. 

As  to  the  probable  effect  of  stiffeners,  it  is 
to  a  large  extent  problematical.  The  hori- 
zontal clear  space  between  stiffening  plates, 
with  a  load  at  the  quarter  point,  was  2  ft., 
7  in.,  or  2.2  times  the  vertical  distance.  It  is 
not  likely  that  the  spacing  was  close  enough 
to  materially  strengthen  the  web.  The 
wrinkles  had  already  begun  to  develop  under 
center  load  and  before  the  stiffeners  were 
bolted  on  at  the  quarter  point.  These  wrinkles 
were  practically  at  45  deg.  and  it  was  these 
same  wrinkles  that  developed  at  failure  to 
the  extent  shown  in  the  photographs.  It  would 
seem,  however,  from  an  inspection  of  the 
photographs,  that  a  spacing  of  stiffeners  a 
little  closer  than  that  used  would  have  afforded 
some  aid,  and  that  a  spacing  equal  to  the 
vertical  clear  space  between  flanges  would  have 
aided  materially.  With  reference  to  this  point, 
it  is  expected  that  further  tests  will  be  made. 

As  general  conclusions  that  may  be  drawn 


from  the  tests  herein  described,  the  following 
are  offered: 

1.  The  stresses  in  web  plates  without  stif- 
feners, when  stressed  within  their  elastic  limit, 
agree  closely  with  the  theoretical  stresses. 

2.  The  stresses  in  web  plates  with  stiffeners, 
when  stressed  within  the  elastic  limit,  agree 
closely  with  the  theoretical  stresses;  and  as  a 
necessary  result  the  axial  stresses  in  vertical 
stiffeners,  not  subjected  to  local  loads,  are 
practically  zero. 

3.  The  bending  stresses  in  vertical  stiffeners 
may  be  considerable. 

4.  The  elastic  limit  strength  of  a  web  plate 
without  stiffeners  is,  in  the  case  here  noted, 
about  twice  the  ultimate  strength  given  by 
Euler's  column  formula  applied  to  a  diagonal 
column  element. 

*5.    If  the  strength  of  a  web  plate  without 

stiffeners  may  be  assumed  to  vary  as  ( — V, 

then  the  practice  of  omitting  stiffeners  when 

t    .  1 

is  more  than  -r:r  is  nearly  correct. 


60 


Fig.  26— Showing  Progress  of  Final  Failure. 
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anthracite  region  as  a  source  of  supply  of 
mine  timbers.  The  results  show  that  peeled 
timber  is  superior  in  durability  to  unpeeled 
timber,  and  if  it  is  peeled  and  seasoned  for 
from  two  to  four  months  in  the  woods  there 
is  an  additional  saving  in  freight  and  in  yard 
room  at  the  mines.  Peeling  costs  from  lo  to 
25  cents  per  set.  With  creosote  at  9  cents  a 
gallon,  mine  props  can  be  treated  with  a  brush 
at  a  cost  of  1 5^  cents  a  cubic  foot,  or  40  cents 
per  set.  If  a  timber  checks,  however,  an  open- 
ing is  made  through  the  portion  protected  by 
creosote,  and  decay  sets  in.  By  the  use  of 
closed  cylinders  a  very  thorough  treatment  is 
secured,  but  at  any  average  cost  of  between 
$3  and  $4  per  set  of  mine  timbers.  A  method 
of  treatment  less  expensive  than  by  the  closed 
cylinders,  and  yet  which  secures  a  penetration 
of  creosote  adequate  to  meet  most  conditions, 
is  by  the  open  tank.  By  this  method  the  cost 
is  about  $2.85  per  cet. 

The  conditions  which  render  the  life  of  mine 
timbers  so  short,  and  the  experiments  in  peel- 
ing, seasoning,  and  treating  with  creosote, 
carbolineum,  and  zinc  chlorid,  are  described  in 
Circular  iii  of  the  Forest  Service,  just  issued. 
This  publication  will  be  sent  upon  application 
to  the  Forester,  Department  of  Agriculture, 
Washington,  D.  C.  The  conditions  which 
cause  early  decay  of  timber  in  anthracite  mines 
are  common  in  other  mines,  and  the  results 
of  these  experiments  apply,  in  general,  to  the 
treatment  of  timber  for  underground  use  in 
all  parts  of  the  country. 

♦Circular  iii,  of  U.  S.  Forest  Service. 


How  to  Prevent  Fmlare  in  Con- 
crete Construction. 

THE  many  failures  which  have  recently 
occurred  in  concrete  construction 
emphasize  the  neccFsity  for  a  revision 
of  some  of  the  current  methods  of 
design  and  erection,  and  the  formulation 
and  strict  enforcement  of  building  laws 
of  a  thoroughly  searching  character.  As  we 
have  frequently  pointed  out  in  these  columns, 
there  is  no  material  of  construction  that  offers 
such  inducements  to  cheap  and  fraudulent  work 
on  the  part  of  the  unscrupulous  contractor  as 
armored  concrete.  As  throwing  a  great  deal 
of  much-needed  light  on  this  subject,  we  direct 
attention  to  a  voluminous  paper  read  before 
the  Western  Society  of  Engineers  by  Dr.  W. 
Michaelis,   Jr.,   and   published   in   the  current 


issue  of  the  Supplement  The  author  of  the 
paper  deals  at  great  length  with  the  merits  and 
limitations  of  cement  and  concrete  and  the 
causes  of  failure  in  concrete  construction,  and 
suggests  means  for  the  prevention  of  such  fail- 
ure. While,  on  the  one  hand,  manufacturers 
exaggerate  the  advantages  of  cement,  on  the 
other  hand  the  engineer  and  architect  make  un- 
reasonable demands,  and  misinterpret  the  fail- 
ures in  concrete  construction  that  so  often  oc- 
cur. The  best  way  to  establish  confidence  in 
this  modern  building  material  would  be  to  min- 
imize the  danger  of  failure  by  establishing 
proper  building*  ordinances,  which  would  com- 
pel the  contractor  to  handle  the  material  in  the 
prescribed  way,  and  to  make  proper  tests  of  it 
while  the  building  is  in  course  of  construction. 
The  principles  governing  modem  concrete  con- 
struction are  thoroughly  understood,  according 
to  the  author  of  the  paper,  by  comparatively 
few;  and  this  explains  the  divergence  of  opin- 
ion on  many  points  pertaining  to  this  brandi 
of  the  building  industry.  While  some  engineers 
are  careful  to  specify  concrete  of  ample 
strength,  others  blame  such  "over-cautious" 
builders  for  making  use  of  an  excessive  factor 
of  safety.  In  reply  to  the  statement  frequently 
made  by  engineers  that  cement  is  not  suffi- 
ciently uniform  at  present,  and  that  if  it  could 
be  so  manufactured  as  to  give  as  uniform  re- 
sults as  steel,  it  would  be  possible  for  the  engi- 
neer to  reduce  the  larger  factor  of  safety  now 
demanded  for  concrete  over  that  required  for 
steel,  the  author  of  the  paper  answers  that  such 
a  statement  is  entirely  without  foundation. 
Steel  is  a  well-defined  chemical  compound 
rolled  into  the  desired  shape,  while  concrete  is 
the  spm  of  a  number  of  factors.  The  calcula- 
tion of  a  steel  girder  and  that  of  a  reinforced 
concrete  girder  can  never  be  based  on  equal 
safety  factors,  no  matter  how  much  the  proper- 
ties of  cement  may  be  improved  in  the  future ; 
and  it  will  not  be  improved  in  the  future  for 
the  reason  that  we  have  arrived  at  the  limits 
of  its  good  qualities.  In  the  opinion  of  Dr. 
Michaelis,  the  author  of  the  paper,  failures  of 
concrete  steel  can  be  materially  lessened,  if  not 
entirely  prevented,  by  making  it  compulsory  to 
used  concrete  of  specified  proportion  of  crushed 
stone,  sand,  and  cement,  and  to  use  the  proper 
kind  of  reinforcement  in  each  case,  and  the 
necessary  amount  of  it  Certain  standard  rules 
should  be  laid  down  by  a  board  of  building  ex- 
aminers, and  certain  types  of  reinforcing  mate- 
rial should  be  excluded  where  they  are  not  in 
their  proper  place.    Moreover,  the  erection  of 
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In  the  old  days,  any  preliminary  investiga- 
tions must,  of  necessity,  be  made  by  means 
of  prospect  shafts  or  by  churn  drill  holes.  The 
expense  of  the  former  method  and  the  unrelia- 
bility of  the  latter,  forbade  any  accurate  and 
complete  prospecting  of  a  coal  land  area.  The 
mistakes  which  resulted  from  this  inadequate 
data  were  many  and  costly.  For  instance,  the 
main  shaft,  sunk  at  a  point  chosen  from  sur- 
face conveniences,  water  supply,  trackage  fa- 


cilities, etc.,  sometimes  proved  to  enter  a  coal 
seam  at  the  worst  possible  point  for  future  de- 
velopment and  operation.  Or,  the  shaft  was 
found,  when  too  late,  to  have  penetrated  the 
seam  at  its  highest  point,  with  the  result  that 
all  coal  mined  thereafter  had  to  be  hauled  up 
grade  to  the  shaft,  while  all  water  encountered 
drained  to  the  entry  faces  instead  of  toward 
the  shaft,  thus  increasing  the  cost  of  handling 
mine  water.    Again,  the  workings,  after  pen- 


Sectional  View  op  Davis  Calyx  Drill  as  It  would  Appear  could 
It  be  Seen  at  Work  Undekorouno. 
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corners  of  each  square.  The  depths  and  strata 
encountered  are  then  entered  at  the  intersec- 
tions of  lines  on  a  map  representing  the 
squares.  Thereafter  the  element  of  chance  is 
practically  eliminated  from  the  mining  opera- 
tion. The  accuracy  of  the  records  thus  ob- 
tained depends  simply  upon  the  size  of  the 
squares  and  upon  the  ability  of  the  drill  used 
to  deliver  a  perfect  and  reliable  core. 

Modern  construction  enterprises  are  con- 
ducted on  such  an  immense  scale  and  usually 
involve  such  immense  weights  to  be  support- 
ed, that  every  possibility  of  failure  due  to  an 
inadequate  foundation  must  be  avoided.  This 
is  also  a  preliminary  to  estimates  of  contract 
costs,  in  such  instances  as  building  and  bridge 
pier  foundations,  and  in  tunneling.  Here  again 
the  core  drill  offers  the  only  solution  of  the 
problem,  and  the  methods  employed  is  the 
drilling  of  "soundings"  over  the  area  or  along 
the  line  of  the  work  contemplated.  In  this 
system  of  advance  investigation,  success  de- 
pends again  upon  the  economy,  and  in  even 
greater  degree,  upon  the  reliability  of  the  core 
drill  used. 

The  first  great  advance  in  this  line  was 
marked  by  the  advent  of  the  diamond  drill. 
The  credit  for  this  invention  must  be  given 
to  Leschot,  who  was  the  first  to  apply  the 
diamond  to  the  end  of  a  rotating  tube  for 
boring  purposes.  The  cut  made  by  this  tube 
was  annular  in  form  and — in  theory — a  solid 
core  was  left  inside  of  the  cutter,  which  could 
be  broken  off  and  drawn  up  at  intervals,  thus 
giving  a  reliable  record  of  the  various  layers 
passed  through. 

At  the  time  of  its  discovery  the  Leschot 
method  was  inexpensive  and  satisfactory.  Had 
the  price  of  diamonds  remained  where  it  was 
at  that  time  it  is  quite  possible  that  the  dia- 
mond drill  would  have  been  developed  along 
mechanical  lines  to  a  state  of  practical  and 
economical  success.  When  Leschot  began  his 
investigations,  large  black  diamonds  of  good 
quality  conld  be  had  at  a  price  of  $3  per  carat. 
But  from  one  cause  or  another  the  price  of 
diamonds  has  advanced  by  leaps  and  bounds, 
until  in  1906  their  market  value  is  $85  to  $90 
per  caiat. 

Manifestly  this  situation  has  made  practical- 
ly prohibitive  the  use  of  the  diamond  drill  in 
large  diameters.  As  the  cost  of  diamonds  in- 
creased, and  as  the  greater  depths  reached  and 
other  circumstances  created  a  demand  for 
larger   cores,   engineers   began   to   seek   other 


means  of  making  an  annular  cut  to  all  depths 
and  removing  a  record  core.  Various  sub- 
stances were  tried  to  replace  the  diamond ;  but 
always  without  success.  Composition  bits  were 
devised  but  nothing  was  found  which  would 
stand  the  wear  in  the  harder  rocks.  But  the 
experiments,  diligently  prosecuted,  led  to  the 
discovery,  almost  simultaneously,  of  the  Davis 
steel  cutter  in  Australia  and  the  method  of 
shot  drilling  in  America. 

The  Davis  cutter  proved  to  be  the  greatest 
coring  tool  ever  used  in  soft,  medium  or  mod- 
erately hard  material;  but  it  would  not  cut 
through  the  hardest  rocks.  The  shot  bit.  on 
the  other  hand,  showed  remarkable  penetrat- 
ing qualities  in  very  hard  rocks,  but  was  prac- 
tically useless  in  soft  materials.  These  two 
methods,  therefore,  seemed  to  be  complement- 
ary to  one  another  and  it  became  evident  that 
the  solution  of  the  core  drilling  problem  lay  in 
the  successful  combination  of  these  two  meth- 
ods. The  development  of  investigations  along 
these  lines,  therefore,  has  resulted  in  the  Davis 
Calyx  Diamondless  Drill — a  very  successful 
device  for  core  drilling  without  diamonds. 

We  are  indebted  to  the  Ingersoll-Rand  Co., 
11  Broadway,  New  York  City,  for  description 
and  illustrations. 


Cement  Blocks  Preserve  Poles. 

To   prevent   deterioration 
of  wooden  poles  at  the  sur- 
face of  the  ground,  where 
K  decay    usually    begins,    a 
f  French  inventor  uses  a  pair 
of    cement   blocks.      These 
blocks   surround    the    pole 
and  extend   1    foot    into  the    ground.    WTien 
locked  in  position  cement  is  poured  between 
the  blocks  and  pole. — Popular  Mechanics. 


Roofing  Paper  Paint  (according  to  R.  Roe- 
delius.)— Distilled  coal  tar  25  parts,  distilled 
wood  tar  18  parts,  silicic  acid  15  parts,  mag- 
nesia 10  parts,  linseed  oil  6  parts,  anthracene 
oil  6  parts,  iron  oxide  8  parts,  oxide  of  lead  8 
parts,  silicate  of  soda  4  parts.  At  a  tempera- 
ture of  about  212  deg.  R,  thoroughly  mixed 
together  into  a  syrup-like  mass.  This,  applied 
thin,  changes  within  12  hours  into  a  plastic 
cement,  of  gutta-percha-like  qthlity,  that  is 
very  weather  resistant. 


The  Industrial  Magazine  will  be  raised 
in  price  to  $2.00  January  ist,  1908. 
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MgM    Concrete    Roolii    Are 
Called  **Tnistit.** 

The  advantages  of  a  reinforced  concrete 
roof  are  generally  recognized.  Such  a  roof  b 
fireproof ;  it  has  no  joints  or  seams,  and  there- 
fore is  not  affected  by  extremes  of  weather, 
and  acid  fumes  such  as  frequently  arise  in 
manufacturing  processes  do  not  cause  it  to 
deteriorate.  The  disadTantage  heretofore  in 
cooDcction  with  reinforced  concrete  roofs  has 
been  that  such  roofs,  when  reinforced  with 
tocDc  metals  and  rods,  have  of  necessity  been 
very  heavy.  They,  of  course,  require,  as  do 
an  other  forms  of  concrete  construction,  cen- 
tering for  their  erection,  entailing  considerable 
expense. 

To  meet  the  demand  for  an  absolutely  fire- 
proof roof  which  should  be  light,  cheap  and 
stroog,  there  has  been  devised  a  new  roofing 
material  designated  as  "tmssit" 

It  is  expanded  from  light  steel  and  trussed. 
It  IS  erected  on  four- foot  centers  and  is  plas- 
tered on  both  sides.  'Trussit"  does  not  sep- 
arate the  upper  and  under  coats  of  the  con- 
crete into  two  lajrers;  in  fact,  there  are  no 
npper  and  under  coats,  except  as  these  terms 
migfat  indKate  the  method  of  application.  The 
concrete  works  its  way  through  the  mesh  of 
the  **irasstt,'*  completely  enveloping  it  and  sus- 


taining the  trussed  formation  of  the  steel.  The 
result  is  a  light  reinforced  concrete  slab  tre- 
mendously strong  in  proportion  to  its  weight 
In  a  report  of  tests  of  four  slabs  reinforced 
with  "trussit"  metal  and  with  "trussit**  and 
cold  twisted  lug  bars,  one  slab  went  down 
under  a  load  of  464  pounds  per  square  foot 
This  slab  was  one  and  three- fifths  gravel  con- 
crete and  was  one  and  seven -eighths  inches 
thick.  Inasmuch  as  snow  load  on  a  roof  is 
figured  as  35  pounds  per  square  foot,  this  in- 
dicates how  light  a  slab  is  to  permit  a  con- 
siderable saving  in  the  steel  of  the  roof  trusses 
and  purlins. 

There  are  quite  a  variety  of  methods  of 
waterproofing  a  "trussit"  roof,  and  any  of 
them  that  are  satisfactory  for  use  on  rein- 
forced concrete  roofs  work  equally  well  with 
"trussit"  roof. 

Trussit  also  has  been  used  with  excellent 
results  for  the  erection  of  solid  partitions  with- 
out the  use  of  studding;  that  is,  temporary 
studding  is  used  to  sustain  the  metal  until  one 
coat  of  plaster  has  been  applied,  then  the 
studding  is  removed  and  the  plastering  com- 
pleted. The  result  is  a  rigid  wall  and  at  the 
same  time  an  extremely  light  one.  This  ma- 
terial comes  in  sheets,  the  stock  size  of  which 
is  1554  by  96  inches,  but  4,  5,  6  and  7- foot 
lengths  may  be  had  at  a  slight  increase  in  cost. 
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The  Elements  of  Accuracy  and 
Precision  in  Engineering  Cal- 
culations. 

Robert  J.  McNitt.* 

Those  who  have  occasion  to  examine  cal- 
culations and  reports  made  by  young  men  en- 
gaged in  technical  pursuits,  often  note  with 
surprise  the  want  of  skill  exhibited  in  the  use 
of  ordinary  numbers.  There  is  the  man  who 
introduces  the  higher  mathematics  into  the  so- 
lution of  his  problems,  who  handles  his  equa- 
tions with  academic  exactness,  only  to  mis- 
place the  decimal  point  or  neglect  numerical 
correctness  in  reduction  and  substitution.  An- 
other carries  out  arithmetical  operations  with 
unerring  certainty,  but  fails  to  consider  the  rel- 
ative values  of  his  figures,  in  their  effect  upon 
the  accuracy  of  the  result.  Still  another  meas- 
ures the  accuracy  of  his  conclusions  by  the 
number  of  figures  he  laboriously  places  at  the 
right  of  the  decimal  point.  And  how  many  are 
there  who  allow  all  calculations  to  rest  alike, 
upon  the  number  of  significant  figures  which 
they  are  able  to  read  on  the  scale  of  a  pocket 
slide  rule,  or  upon  the  nearest  whole  number 
selected  from  a  four-place  table  of  logarithms. 

Technical  graduates  are  frequently  as  de- 
ficient in  this  respect  as  those  who  have  not 
been  favored  with  opportunities  for  regular 
training.  In  fact  it  sometimes  seems  that 
most  students  are  swamped  by  the  mass  of  de- 
tail presented  in  their  mathematical  studies, 
and  fail  to  grasp  that  hold  upon  this  important 
discipline  which  renders  it  a  most  valuable  ac- 
complishment. 

Into  every  engineering  calculation  enter  two 
elements.  Accuracy  and  Precision.  The  former 
implies  a  predetermined  limit  beyond  which  it 
may  not  be  desirable  to  carry  the  refinements 
of  calculation.  The  latter  implies  extreme  care 
that  this  limit  of  accuracy  be  maintained  pre- 
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cisely.  To  be  precise  in  calculation  is  to  ob- 
tain just  the  right  result  for  the  purpose  in 
view:  it  is  almost  as  bad  to  use  unnecessary 
refinements  as  to  carelessly  throw  together 
crude  approximations.  Deliberate  forethought 
with  careful  and  discriminating  mind,  is  re- 
quired in  determining  the  degree  of  accuracy 
necessary;  it  is  not  merely  a  hurried  decision 
to  use  a  certain  number  of  figures  beyond  the 
decimal  sign.  Recognition  of  the  relation 
which  the  calculation  bears  to  the  problem  at 
hand,  is  imperative,  and  an  intimate  knowledge 
of  the  possibilities  of  each  of  the  ordinarj* 
mathematical  operations  is  essential,  in  pre- 
determining how  to  obtain  exactly  the  result 
desired,  without  unnecessary  effort.  Having 
determined  the  degree  of  accuracy,  and  decided 
upon  the  method  to  be  used  in  attaining  the 
same,  care  and  precision  in  the  performance 
of  mechanical  operations  will  yield  correct  re- 
sults. 

To  bear  in  mind  after  this  manner  the  ac- 
curacy of  one's  calculations  is  most  irksome  to 
the  beginner,  like  all  habits  of  thinking,  how- 
ever. It  becomes  as  it  were  second  nature,  and 
is  done  rapidly  and  almost  unconsciously  after 
sufficient  practice. 

A  few  problems  may  serve  to  illustrate  the 
practical  significance  of  this  matter. 

Problem  i. 

An  iron  rod  50  feet  in  length,  and  0.531  inch 
in  diameter  (average),  is  subjected  to  a  longi- 
tudinal stress  of  27500  lbs.  producing  an 
elongation  of  0.281  inches  with  no  permanent 
set.    Find  the  Modulus  of  Elasticity. 

Solution : 

Considering  the  length  of  the  rod  and  the 
fact  that  it  was  not  machined  to  uniform 
diameter,  measurements  of  the  latter  dimension 
would  probably  vary  though  several  hundredths 
of  an  inch.  Hence  in  the  value  0.531  as  given. 
the  figure  i  is  useless  and  the  figure  3  is  doubt- 
ful. Printing  figures  of  questionable  certainty 
in  italics,  we  have: 
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Cross-sectional  Area  of  Rod  =  ^  w 

4 
OSS 

15 
365 

4  0.2^ 
007 

21 

t 

au      Square   inches. 
Note, — In    view   of   the   uncertainty   in   the 

quantity —  we  may  substitute  the  value  3  1-7 

4 
for    V  in  place  of  the  more  complete  3.1416 
.     .    etc.    An  error  of  one-tenth  of  one 

per  cent,  in  the  quantity —  affects  the  result 

4 
more  than  this  substitutioa 

Total  Stress 


«ii>«niTii7    u»    •; 

»IIC»3  — 

Cross-sectional  Area 

0,2^    27500 

1 1 2500    lbs.  per  sq.  inch. 

2^ 

no 

gmtion 

Elongation 

Total  original  length. 

600  o.28/.o.ooo46«? 

3? 

4/ 

36 

Modolns  of  EUstidtv  =-  ^^^''^ 

o.ncxH^^  12500  ; 26700000  lbs  per  sq.  in. 
93<^_ , 
3//0 


Problem  2. 

Given  the  following  data,  find  the  average  in- 
dicated horsepower  developed  by  a  steam  en- 
gine. 

Length  of  Stroke  X  Mean  Piston  Area 
=  0.123 


33000 


Mean  Rffecthre 

PrvMurcfai 

I«lM.per 

8q.  Inch. 

25 

24 
26 

23 
Solution : 


Corretpoodiiif 
NomDcr  d 

Strokes 
per  Minute. 

87 

85 

86 
84 


25  X  87  =  2175 
24  X  85  =  «M0 

26  X  86  =  2236 

2zx^^  '932 

4^383 

2095 
oi2i 

(>7 

419 
2095 

257.     Average  I.  H.  P. 
A  shorter  method  sometimes  used  by  care- 
less computers  may  give  results  quite  close  to 
those  obtained  as  above : 
Average  mean  effective  pressure  =  24- 
Average  No.  Strokes  per  minute  =z  85. 
Average  I.  H.  P.  =  24  X  o^' 23  X  85-  =  257- 
Although  both   results  are  alike,  the  latter 
method  is  inherently  wrong  and  may  lead  to 
serious  error,  as  may  be  shown  by  considering 
the  general  case. 

Let  p\  /"...,  p^  represent  Mean 
Effective  Pressures. 

•  ^  A  ---^?^^-  ^'  Str.  Xmean  pis.  area 
~  33000 

Let.S",  5',  ...  5"  represent  the 
number  of  strokes  per  minute.  By  the 
shorter  but  more  erroneous  method  : 

n 

n 
Multiplying  out : 
Average  1.  H.  P. 


Av.  I.H.P.  = 


^^ip'S' 


p'  S'  -^p'  S'  4-^'  S'  + 


.p'  .V"   +  p'  .S»  etc.) 
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The  true  average  I.H.P.  is,  however,  equal  to: 

n 

In  general  these  two  expressions  may  be  re- 
duced  to   identities   only   upon   the   condition 

that  p'=p'  =/"  ,  etc.  or  S'  =3'  =S ° etc. 
The  more  closely  these  conditions  are  ful- 
filled, the  more  nearly  a  perfect  identity.  The 
numerical  problem  above  does  not  meet  these 
requiremnts.  The  fact  that  results  by  both 
methods  are  equal  is  due  to  a  mere  chance 
combination  of  figures,  which  might  not  oc- 
cur Lgain  in  hundreds  of  trials. 

Problem  3: 

Find  weight  of  water  required  to  dilute  one 
pound  of  Sulfuric  Acid  from  density  60  de- 
grees Be.  to  so  degrees  Be. 

Solution : 

From  Lunge's  Tables  (see  any  chemical 
hand-book)  we  find 

60  Degree  Acid  contains  78.04%  pure  H^SO^. 
50  Degree  Acid  contains  62.53%  pure  H^SO^, 

78.04  —  62.53 

weight   of   water   required  =  = 

62.53 
0.248  Lbs. 

For  certain  calculations  involving  other 
parts  of  these  tables,  it  is  sufficiently  near  the 
truth  to  assume  that  the  weight  of  water  re- 
quired is  approximately  equal  to  the  difference 
between  the  percentages  of  pure  H^SO^  con- 
tained in  the  acids  under  consideration.  One 
is  not  warranted  in  applying  this  "short-cut" 
however  until  he  has  found  that  the  error  in- 
troduced will  not  affect  the  usefulness  of  his 
results.  In  the  problem  above,  this  error 
would  be  about  37%  which  for  most  work  is 
not  permissible. 

Owing  to  the  want  of  minor  elements  of 
data,  it  is  often  impossible  to  solve  a  problem 
rationally  or  with  mathematical  rigor  and  com- 
pleteness. One  who  computes  intelligently  will 
generally  succeed  in  obtaining  results  in  such 
cases  quickly  and  satisfactorily,  by  working 
back  to  known  data  from  assumed  or  trial 
values  for  the  unknowns.  Such  problems  are 
avoided  in  despair  by  both  the  mathematical 
prig,  and  the  rule  of  thumb  man. 

Great  disparity  between  the  values  of  quan- 
tities frequently  offers  opportunity  for  saving 
labor  and  time  in  the  hands  of  a  discriminating 
computer.  Thus  if  x,  y,  and  s,  represent  val- 
ues small  in  comparison  with  i,  the  following 
approximations  may  be  used : 


(i+x)  (i-f-y)  equals  approximately  i  \  s 
(i+4r)    (i  — y)    equals  approximately   i-j-x 

— y. 

neglecting  the  product  (xy). 

(i  -h  .r)"  equals  approximately  i+«  x. 
I  I 

equals  approx.  i  —  x,  and  equals 

I  +x  I  —  X 

approx.  1  +  X  since  i  equals  approximately 
(i  +  jr)  (i — x)  which  is  equivalent  to  i' 
—  x2. 

Log.    ( I  +  jr)  equals  approximately  x. 

Sin.  X  "  "  X. 

Tan.jr  "  "  x. 

Cos.jr  «  "  I. 

From  the  standpoint  of  pure  mathematics  all 
nimibers  are  treated  abstractly,  and  when  sub- 
stituted properly  in  rigorously  proven  equa- 
tions must  yield  results  of  absolute  exactness. 

The  Engineer,  however,  can  not  make  his 
assumptions  at  will,  he  must  base  them  upon 
the  laws  of  nature  and  economic  conditions  of 
society,  keeping  well  in  view,  limitations  in 
the  arts  of  measurement  and  manufacture.  His 
Quantities  are  not  commensurable  and  the 
numbers  which  he  employs  may  not  be  com- 
plete. Evidently  he  must  give  the  same  care- 
ful attention  to  the  limits  of  his  methods  of 
calculations  which  he  is  compelled  to  give  to 
other  factors  in  his  problems. 

The  value  of  forming  this  habit  of  mind  be- 
comes manifoldly  greater  as  the  amount  of 
routine  calculation  increases.  Thus  in  draft- 
ing rooms  or  estimating  and  computing  de- 
partments, where  similar  calculations  arc 
made  day  after  day,  enormous  saving  in  time 
and  labor  may  be  effected  by  the  intelligent 
use  of  approximations. 


Concrete  is  now  being  employed  for  pa\4ng 
purposes.  This  material  promises  smooth- 
ness, cleanliness  of  surface  and  durability.  A 
foundation  of  cinders  to  the  depth  of  ten  inches 
is  first  made  and  permitted  to  pack  well  for  | 
a  week.  Then  the  concrete  curbing  is  made  | 
in  the  usual  manner.  Finally  the  concrete  is 
mixed  and  thrown  into  place,  considerably 
higher  in  the  center  and  sloping  to  either  gut- 
ter. Immediately  before  the  concrete  hardens 
it  is  marked  off  with  an  instrument  to  resemble 
a  pavement  laid  with  brick.  This  method  will 
insiu-e  a  firm  footing  for  draft  horses  in  winter. 
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very  effective  in  closing  the  pin-holes,  which 
are  generally  characteristic  of  malleable  fittings 
when  used  at  high  pressures. 

A  feature  of  interest  that  developed  in  these 
tests  was  the  stretching  of  the  tnetal  in  the 
fittings  as  the  pressure  increased.  Careful 
measurement  of  the  body  of  the  tees  with 
calipers  before  and  after  the  application  of 
pressure  showed  that  the  diameter  had  in- 
creased from  Mio  %  oi  an  inch.  This  stretch 
caused  excessive  leakage  in  the  threads  of  the 
fittings  at  the  higher  pressures  and  made  con- 
siderable trouble  and  annoyance  in  conducting 
the  tests.  On  this  account  it  was  found  ad- 
visable to  raise  the  pressure,  in  making  the 
tests,  as  quickly  as  possible,  as  in  so  doing  the 
fittings  were  fractured  before  they  had  had 
time  to  stretch  and  leak  to  any  great  extent. 
This  sudden  application  of  pressure  no  doubt 
had  a  tendency  to  produce  failure  of  the  fittings 
at  lower  pressures  than  if  the  pressure  had 
been  applied  gradually  without  shock.  This 
difficulty  could  have  been  avoided  by  screwing 
the  plugs  farther  into  the  tees  when  the  pres- 
sure had  reached  a  point  slightly  below  that  at 
which  the  fittings  were  expected  to  fail.  Such 
a  procedure  would,  however,  be  accompanied 
with  danger,  as  any  air  entrained  in  the  tee 
might  cause  a  disastrous  accident  with  prob- 
able loss  of  life  in  case  of  premature  bursting 
of  a  fitting. 

The  accompanying  sketch  shows  character- 
istic fractures  of  the  fittings  tested.  Most  of 
the  tees  failed  as  in  Test  No.  5,  cracking 
through  the  beads  at  one  end  and  the  side  out- 
let of  the  fitting.  No  pieces  of  metal  were 
entirely  separated  from  the  tees  when  they 
failed,  as  was  the  case  with  the  cast-iron 
fittings.  The  malleable-iron  fitting,  being 
tough  and  slightly  elastic,  was  simply  torn 
apart  while  the  cast-iron  fitting,  being  more 
brittle,  broke  in  many  cases  into  separate  and 
distinct  pieces.  These  tests  show  plainly  the 
superiority  of  malleable  over  cast  iron  for  use 
in  the  manufacture  of  pipe  fittings  of  small 
size. — Power. 


The  greater  safety  of  alcohol  as  compared 
with  gasoline  for  commercial  uses  is  due  to 
the  fact  that  it  will  not  ignite  from  pure 
radiated  heat  as  gasoline  does ;  that  water  will 
extinguish  burning  alcohol,  while  it  will  only 
spread  a  fire  of  gasoline,  and  that  the  flame  of 
burning  alcohol  radiates  very  little  heat,  while 
that  of  gasoline  radiates  heat  very  rapidly. 


Literature  of  Stmctural   Sted 
Designing. 

JUST  at  present,  the  field  of  structural  de- 
signing so  far  as  steel  work  is  concerned, 
offers  lucrative  positions,  and  there  is 
no  good  reason  why  this  field  should  be  over- 
looked by  the  strictly  mechanical  designer. 
With  comparatively  little  labor  upon  his  part, 
the  elements  of  this  work  can  easily  be  mas- 
tered. 

In  fact,  so  general  has  mechanical  design- 
ing become  that  it  already  overlaps  to  some 
extent  the  chasm  separating  the  two  fields  and 
naturally  it  is  important  that  he  should  absorb 
sufficient  knowledge  of  structural  steel  work 
to  meet  his  wants  and  the  demand.  The  de- 
signing of  skeleton  steel  buildings,  plate 
girders  for  traveling  and  jib  cranes,  steel 
framework  for  engine  foundations  and  pipe 
lines,  and  towers  for  water  tanks  come  wcD 
within  the  lines  of  the  mechanical  designer. 

While  it  is  considered  the  province  of  the 
bridge  engineer  to  determine  the  stresses  due 
to  locomotive  loads,  the  determining  of  stresses 
due  to  static  and  wind  loads  comes  within  the 
province  of  the  mechanical  engineer,  and 
checking  the  various  members  and  joints  of 
structural  steel  work,  the  mechanical  designer 
is  the  man  who  can  "deliver  the  goods'*  One 
of  the  slickest  structural  steel  designers  I  ever 
saw  is  a  mechanical  designer  and  followed 
mechanical  designing  quite  a  number  of  years 
before  he  went  into  structural  work. 

During  the  past  four  years,  the  writer  has 
done  considerable  structural  steel  work,  both 
in  the  field  and  office,  and  has  had  opportunity 
to  learn  what  is  current  along  theoretical  and 
practical  lines,  and  has  found  the  work  pro6t- 
able  and  interesting. 

As  a  nucleus,  start  with  the  small  hand- 
book gotten  out  by  the  International  Cor- 
respondence Schools,  bearing  the  title  "Build- 
ing Trades  Pocketbook,"  Thompson's  "Bridge 
and  Structural  Design"  and  Howe's  "Design 
of  Simple  Roof  Trusses  in  Wood  and  SteeL** 
These  will  give  an  insight  along  what  will  be 
required. 

The  manufacturers  of  structural  steel  issue 
excellent  hand-books,  which  contain  a  vast  deal 
of  information  and  may  be  obtained  from 
these  companies  at  prices  ranging  from  $1  to 
$2  per  copy,  and  they  are  worth  this  money 
several  times  over.  The  ones  with  which  I 
am  familiar  are  ''Cambria  Steel"  (Cambria 
Steel   Company),   "Standard    Steel   Construe- 
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is  to  render.  All  these  are  vital  to  the  fuel 
economy  and  reliability  of  the  engine.  The 
proportion  of  the  combustion  chamber  area  to 
the  volume  of  gas  at  the  time  of  greatest  pres- 
sure must  be  a  minimum  in  order  that  the 
maximum  work  may  be  obtained  from  the  ex- 
panding gas.  For  this  reason  all  pockets  must 
be  avoided. 

All  valves  must  be  large  enough  to  allow 
the  gas  to  enter  and  exhaust  freely. 

Inlet  and  exhaust  passages  must  be  of  proper 
size,  and  have  smooth  curves  so  the  flow  of 
gas  shall  not  be  choked  in  any  way. 

The  clearance  must  be  as  low  as  possible 
as  this  affects  the  economy  of  the  engine. 

The  crank  and  connecting  rod  must  have 
strength  to  withstand  the  severe  strain  put 
upon  them.  The  bearings  must  be  large  and 
well  proportioned. 

Not  only  are  complete  assembled  drawings 
necessary,  but  every  part  must  be  carefully 
drawn  in  enough  positions  to  give  the  work- 
men a  clear  idea  of  the  piece.  These  draw- 
ings must  be  carefully  and  fully  dimensioned. 

When  the  manufacturer  has  these  drawings 
he  is  in  a  position  to  plan  for  the  manufac- 
turing end  of  his  business  and  not  before. 


When  all  these  things  are  considered  it  is 
plainly  seen  that  to  build  good  gas  engines 
without  first  making  careful  and  complete 
drawings  is  almost,  if  not  altogether,  impos- 
sible. 

The  success  and  efficiency  of  a  gas  engine 
depend  almost  entirely  upon  the  designer. 
Thus  it  is  to  the  manufacturer's  interest  to 
obtain  the  best  brains  that  his  purse  will  per- 
mit. 

Not  only  the  reliability  and  efficiency  of  the 
engine  depend  upon  the  designer,  but  also  the 
cost  of  construction.  The  designer  can  make 
or  break  his  employer  by  the  engine  he  fur- 
nishes, because  the  customer  will  pay  only  so 
much  for  a  given  sized  engine  and  this  one 
must  be  sold  for  that  amount  with  a  good 
margin  of  profit.  Therefore  the  designer  must 
not  only  have  inventive  ability,  but  must  be 
familiar  with  every  part  of  the  production  end 
of  the  business  for  he  is  a  vital  factor  in  the 
cost  of  production  of  the  engine.  Thus  we 
see  that  the  best  man  is  the  cheapest  man  for 
the  manufacturer,  and  is  one  of  the  foremost 
captains  in  his  army  of  men. 

E.  B.  Smith,  in  **Gas  Power." 


(This  Department  will  be  discontinued  in  the  January  issue  and  the  matter 
merged  into  the  previous  department,   "The  Engineer  and  Constructor.") 
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Out -Door   Rope    Drivin^^. 

The  accompanying  photo- 
graph shows  a  150  H.  P. 
outdoor  American  Rope 
Drive  (multiple  system), 
which  has  been  in  opera- 
tion for  over  three  years 
without  once  haWng  to  re- 
splice  the  ropes*  to  take  up 
stretch. 

••  American  **     Transmis- 
sion Rope  stretches  leant  in 
service   because   it   \s  hard 
laiil  under  heavy  tension,  scientifically  lubricated  and  requires  no  dressings. 

/  \  'rite  for  ouf  *  *  Blur  Book  of  Rope  Transmission.  *  * 
Copies  free, 

THe  American  Mantifacttirin|(  Companjr, 

Manila,  Sisal  and  Jute  Cordage 
05  Mfiai  St.  New  York  CItr 


The  BroMrnell  Company, 

DAYTON,  OHIO. 


Boilers,  Engines,  Feed  Water  Heaters. 


£^Jaf'^^ 


A  Blasting  Adventure. 

BY  VOX  POPULI. 

At  a  well  known  works  it  was  the  practice 
to  blast  all  the  big  pieces  of  scrap  steel,  such 
as  armor  plate  ends,  big  ingots,  shaft  forg- 
ing, etc.,  with  dynamite  to  make  them  small 
enough  for  the  furnaces. 

These  pieces  were  allowed  to  accumulate 
for  some  time  and  then  "Blaster  Jack,"  an 
expert,  was  called  in.  In  order  to  prevent 
pieces  from  flying  about,  a  room  had  been 
dug  in  the  ground  lined  with  old  pieces  of 
armor  plate  and  covered  with  large  pieces 
of  6-inch  armor  plate  for  a  roof. 

Now  some  of  the  boys  used  to  steal  off  to 
this  room  for  a  quiet  smoke  and  one  day  a 
couple  of  "green"  laborers  noticed  them  crawl 
out  of  the  hole  in  the  ground  so  when  all  was 
clear  these  two  laborers  went  and  investigated 
and  were  delighted  with  the  nice  shelter  they 
found.    On  the  floor  were  two  big  ingots,  and 
between  one  of  these  and  the  wall  they  lay 
down   and    were   soon   asleep.      Now   it   hap- 
pened that  "Blaster  Jack"  had  been  busy  all 
that  morning  and  had  got  the  other  ingot  all 
drilled    ready    for    breaking,    and    while    the 
"green"  ones  were  peacefully  sleeping  he  came 
along  and  put  the  dynamite  sticks  in  the  holes, 
connected   the   electric   fuse,   got   outside   and 
at  the  opportune  moment  pushed  the  button. 
There    was    a   deep   dull    roar    and    suddenly 
"Blaster  Jack"  was  paralyzed  to  see  two  fig- 
ures bob  up  through  the  hole,  scamper  down 
the  yard  as  if  the  very  devil  was  after  them, 
but  he   wasn't   so   astonished  as  the  machine 
shop  gang  was,  when  two  laborers  flew  in  and 
tripped  over  the  steam  pipe  Will  was  getting 
the  tee  off.    This  scared  them  worse  and  both 
gave    a    terrific    yell   and   crawled    under    the 
bench.     After  a  time  the  boys  got  them  out, 
persuaded   them   to   talk   one   at   a   time   and 
heard  the  story.     Neither  was  hurt  but  they 
were  scared,  and  scared  good  and  plenty.   The 
foreman  gave  them  a  lecture  on  dadging  and 
sent   them   home  for  the  rest   of  the  day   to 
get  over  their  blasting  adventure. 


Brussels  Wharf  Rats. 

Brussels  is  enlarging  its  port  and  in  a  few 
years'  time  large  steam  boats  will  be  able  to 
reach    the    Belgian    capital.      Its    canals    have 
been  deepened,  and  an  important  water  traffic 
is  being  carried  on.     Coal  from  the  industrial 
districts  of  Mons  and  Charleroi  is  brought  in 
big  barges,  the  cheapest  method  of  transporu- 
tion.    Sand,  tiles,  bricks,  are  daily  being  floated 
in  to  build  the  new  part  of  Greater  Brussels, 
which  is  fast  springing  up.    Cheap  transporta- 
tion is  the  motto  in  this  country,  where  long 
working-hours  and  small  wages  reign  supreme. 
Cheap  labor  must  be  used,  no  machinery,  no 
cranes.     Barges  are  unloaded  by  porters,  and 
it  is  a  curious  sight  for  an  American  familiar- 
ized   with    modern    working-methods    to    see 
these  tall,  strongly  built  Flemish  porters   un- 
loading   sand,    coal,    bricks    and    tiles.      They 
work  hard,  and  both  bosses  and  workers  arc 
strongly  opposed  to  up-to-date  methods  of  un- 
loading.   Time  is  no  object  to  them,  and  they 
stick  to  old  traditions.    They  earn  from  six  to 
eight  cents   in   American   money,  per   hour. — 
From  the  Technical  World. 


Technical  Education  in  Dresden, 
Germany. 

THERE  is  no  question  but  that  the  me- 
chanical and  electrical  equipment  at  the 
Dresden  Technical  Institution  is  equal 
to  that  of  any  school  of  its  kind  in  Europe. 
The  Kgl.  Sachsischen  Techmischen  Hoch- 
schule  cost  nearly  two  million  marks  and  has 
a  floor  area  of  over  a  million  square  feet 
(121,307  square  meters).  As  noted  in  the 
accompanying  illustration  and  drawings  it  in- 
cludes five  principal  buildings,  consisting  of 
an  Administration  Building;  two  Mechanical 
Laboratories,  A  and  B,  in  one  building;  3 
Technical  Research  Laboratory;  an  Electrical 
Power  Station,  and  the  Electro-Technical  In- 
stitute. Prof.  Wilhelm  Kubler  has  charge  of 
the  electrical  equipment.  He  is  also  Editor 
of  "The  Elektniche  Bahnsn  und  Bctricl.*'  pub- 
lished at  Munchen,  Germany. 
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"'  i#»  .•'•-:i:i-.'jii';iJ  *.<i.U'^«:'vr-j^  A  icrri  h  act 
<**»'  ^<C  »<r.»-r  '.ovt  vv>-rt.  ifjtiSL  ystsayt.  c^jca- 

7 '«^*  ;t  i  ;v>  'i'^b.^  j^/ii^T  Trr;/k  ocjatEii-ja 

Ic-'^r^^V^  V",    A     '.'.f.t-rtJC-*:^    Vr    C.    E-    RVK   |[ 

;i.t    »*K   i*   a   1>^   I-i"iiI   k''*^m  t^r'^Tit  of  30 

;iffif,j^*/j  it  ♦o  V  '/y-T'^**-^  41.1  a  UiM«n  com- 
|^/»jj*d  -^.a^j*-  ;f  'i»-sr*'d.  a  ti»;n  cf/mpf/un'L  or 

afid    v^mJj    '/f    iA;»;;'/*iI    »t'Ji>*rrh'rated    %teani    for 

In  'h*'  U/JI*  r  r<^>'yfn  ar*r  v<r^e^al  type  of  sttam 
gMi<'fi«t//ffc,  UK  lijdtn;(  a  water  tube  Jx^iler  with 
fcij|/- ffM^t*  r  of  K,  Ix-inhas,  of  l'"reil>erg  I.  S. 
0<'fMi;<i»/,  a  I>4'Wj<ki  U^iler  of  H.  Fau^ke^jch, 
of  La»i'hlx-rj(,  without  iui>erh<rater  and  a  tuJni- 
lar  l/'yil'-r  with  ^'UfK-rheater,  buih  by  R.  Wolf 
at  iIm'  work«»  at  Majfdeburjf-Buckau,  The 
Uisu;tl  auxih;iry  a{>|iaratus  is  also  provided  in 
lb**  \HnU'r  room  with  the  latest  crjuipment  for 
rr/fnpb'fr  boiler  ti«»ts.  A  connecting?  tunnel 
Willi  iMaiiiiK  pipjs  provides  a  siiliway  from 
pow«rli»>ii'%<    hi-alinj^  all  the  buildinj^s. 

Ill  ihe  llydratilic  Labr^ratory,  there  is  a 
liinh  prr^r.iirr  turbine  of  Amine,  (iicscckc  & 
KoiMK'n,  a  Joiival-Turbiiif  with  a  speed  of 
Mr)  fisohnioiis  JUT  nimutf  and  a  l-'rancis- 
Sv\.iiii  liiibinr  with  a  sjiced  of  131  revolu- 
tioiu  prr  miniiti*.  toKcthcr  with  a  most  com- 
pblr  lll^lall,^tlon  of  clrctrically  operated 
etninfiiK.il    piiinps    for   jivdraiilic   exjieriments. 

I  he  k;ih  eiiHine  ami  K.is  producer  apparatus 
Is  iii>t.illril  III  the  M.iHchiiieiilaboratorium  H. 
iiiul  iiuhnlr-*  .1  70  hoi  sr  |»ower  ^as  engine  of 
(i.iHnniMii  III. (bilk  |)eiil/  fnr  ilhuiiinatiiiK  K'>^'^ 
iiiHJ  jjiiHi.iini  HAS,  .iNo  an  8  Imrse  power 
Knu-kiipf  iiinim  ,iUo  buih  at  Dent/,  t«»K<iher 
\silh  iiii  H  hnist-  pM\MM  eiitjme  of  the  internal 
I  iiliilili-itinii  t\pr  built  b\  (iebiuijer  Knrtifl^ 
(nr  bill  nil',  .tliohnl,  pelrnlenin  .iml  ilhunin.it- 
IHK  ^'i*".  'iH  I  mI  pi  o\  iMon  beitiK  ni.nK-  f«»r  burn- 
ing  ihiM    \  II  iiMit   fneU 

\  Milii.tl  LM^^bne  iiaMiir  ol  S  hoise  power 
of  ihr  Pimm  llntiton  l\|n-  i^  .lUn  m  servue 
opri.ilmv:  .it  a  ^p•  «i|  i^i  |f^>o  iiSMbilinii^  prr 
nimuu-  lok'iili.  I  \\\\\\  .1  nniubi  1  ot  uiher  k'**^ 
cn^jiMi  ■»   ol    \\\\  lilt  1    I  »i».ii  U\* 

\  loiuplett'  w  .'  w'\mi.»tinv;  pi  ml  Imn  .lUo 
been    pro\ii!..|   ..i  vl    .uitNub-   ol    the   !»\nMm>:    a 
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gi^  cr.'rr'rT  TJa.'i  been  i^.^taik:d  with  a  condenser 
'/r,  'j/^^  A  -he  ^ri.'A.Tjf^.  Special  tests  arc  made 
:r.;^  i,y^:s,z<.'.-i'i,  a  m^y^t  cmpletc  ammonia  plant 
'>::r.3?  '^T'.,i*i*A  »:!h  numcrctis  t>pes  of  cotn- 
prr^*/.r*.  tlTcrricaily  driven  and  en^ne  driven. 

fr.  'he  nuur.  Vjilding  of  the  Dresden  Tech- 
n:ca!  ^-:h'/'J  it  kjcated  the  main  lecture  room 
*A\  mT^han::?.  ho:-t:ng  machinery  and  trans- 
p^/rtati'/H  machinery,  which  is  under  the  direc- 
ti'^/n  of  Profe^-^^r  M.  Buhle,  to  whom  the 
writer  i^  indebted  for  the  accompanying  il- 
lustrations, drawings  and  data.  The  drafting 
Tfj^jw,',  are  also  located  m  this  building  for  this 
line  of  »tudy,  as  well  as  the  extensive  col- 
lrc*K/n  of  mechanical  devices  of  e\-ery  descrip- 
tion, constructed  of  metal  and  wood. 

In  thi«»  bu riding  is  also  located  the  dynamo- 
metric  station,  a  complete  electric  elevator 
and  hot -it  I ng  installation  for  testing  work  of 
the  Klem  sv^tem  furnished  by  A.  Kuhnscherf, 
Jr..  of  Dresden.  The  machine  «ihops  and  wood 
working  >hops  are  thoroughly  equipped  with 
the  latent  electrically  operated  machine  tools, 
including  lathes,  planer*,  drills  and  lK>ring  ma- 
chines, a  No  craneN,  electrically  driven  wood 
workinj?  machines. 

In  the  mtchanical  research  laboratorv-  there 
are  tc'^ting  machines  for  materials  of  con- 
struction, hydraulic  pre**»es,  accumulators 
and  eltctrically  driven  compressors  for  sup- 
pi}  ing  oil  under  pressure  as  well  as  water 
under  prc'^Nure  to  the  accumulator  plant.     Pro- 


I>re«dcn  Svtiway  or  Tunnel. 
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\l^H)ll^  li.'i\c  \tvvi\  made  for  testing  enormous 
in»n  I  c.iMi^.  tlir  tr^tuiK  of  ccnicnt  and  stone 
:iH  well  as  struitutcs  hmlt  of  those  nintcrinls. 
Without  (loiil.t  tins  (icrman  trchnical  institu- 
tion IS  one  of  the  luirst  in  the  world,  for  it 
IS  clainud  that  whde  others  may  he  larger, 
and  more  expensixely  equipped,  the  work  done 
at  Dresden  is  held  to  l»e  excelled  nowhere. 


THE    ELECTRO-TECHNICAL    EQUIPMENT. 

Without  doubt  the  Klectro-Techniai'  Equip- 
ment of  the  Kgl.  Sachsischen  Technischcn 
Hochschulc  in  Dresden  ranks  as  high  as  that 
of  any  similar  institution  in  the  world.  This 
technical  college  was  founded  in  1828  and  has 
always  been  recognized  as  one  of  the  leading 
polytechnical  schools  in  Germany. 
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Tr<»ling  Ij^hoTAU/ry. 


(Ill  ,m  n\]\\t,\\\y\\m  illii  (r;itM'i)H  ;iiwl  <Iraw- 
IMH*  -.liMv\  .1  |MiriiMii  fif  the-  ihcirKiil  aiul  mc- 
ili.iliii.il  <  i|iit|iliif  III  .ilirl  tile  ',\\r,\\\V!,v\\U'\M  of 
(In  I.iImii.iIiimi  •.,  |»ov\ir  hoiisr  aiwl  l.lrctro- 
litliiiliil  III  niilti.  till  l.itht  Im|iii<  nt  rif  the 
|iiiiMi|i.il     ImiMiiik       •Hid    <l<  solid     rxchisivcly 

III    I  li  (  I  I  M  .il     V\  nl  I 

1  III       I  III  II  II       lu'lil      .Hill      |iMV\it       il.llinll      is 

n|Mt|i|Mi|     ssiili     i\NM       ii.iiii     hii  l>M  ^M  iirratiirs 
vslihli    .ii|i|il\    I  mil  III   In  ilii    v.iiiiiiis  ImiiIiIiii^s 

(ill      lU'llI      .lll«l     |IM\M   I       .1   I  V  H  I  \\\V      .M.ISI  IniH'll- 

I.iImM    llMlMIIII         \.       I.ll   liu:        HHI       KiImns.iHs.       ||ic 

M  1-1  Imiu  III  iI'Mi  .iim  Mill  II,  l.ikiiiK  .^o  kili'watiN 
Hill  tli«  I  l> «  II  ••!•  t  Inn  «  III  n  liistilitl  mo  kilo 
v>  III       w  l'>l«     till     nil «  Il  iiiu  il    i«    I  .III  li    I  iImm.i 

l>i|M  I  1 1*  I      III  nil      tillllilllU'      I    lK«       I  IN  I   I        llNI     kilo 

^\    III  ••!        I     lol    ll     Ml     .(Im.iiI       |(Hi     I.iI.iNN  .iMn 

I  1m     I^~     .     .  .     I    r  II    MM    ini  l<iiu     .>!•«  I  it    > 

%\   n    l|***^l  Ml    tAn*'     (\<>|i n      |M  I    in-nni(     .nnl 

Il    •ll|l|*tU\l    Ullfk  HM     II     I    |.u     .\\\y     Ml     ;^ 

#|l|l*t«|lk|»1i   •      hthi        I  HI,.      I.ltllv  <l       '«%•    til    I'l  VV    •>. 

Kll^t  ih|««  •  i«tt*  ^«»i  I  II  •!      Ml    I  .»•  I,  .1    t    jiMWvi 
i)i|Milii   i4k'li  \m  **        >***>    ''*<)• 

(lit        ^»l|#f       M«<^4     '  VM*.     II,         MM,  I W      Ml         \ 

•    .'  ,'n.v  ,    ..|    ^n'm    >.    }.  ,>.. 


p\  I     ni'M.n V     \v 


ilu-  steam  turliinc  wheels  '"pcraic  at  a  >pcv'i  •  ' 
l.^ooo  revolutions  per  mi.uiie,  the  ^teaiii  pre — 
sure  lieififf  7.5  atmospheres  ar.'!  the  «iamc  tvn:- 
peraturc  300  clegrees.  The  latter  unit  i<  pr.  - 
\  filed  with  slip  rings  «>  that  an  ahirr:*!  '^^ 
cnrrenl  may  he  ohtaincd  a>»  well  as  a  dirv-: 
current,  if  desired. 

A  slora^e  hattery  installation  has  been  pro- 
\  ide<l  consisting  of  two  groups  of  oh  cells  eac'*. 
at  the  Klectro-tochnical  institute,  and  thi>  ac- 
cuinulaior  plant  together  with  the  steam  turU» 
geiuT.itors  and  reserxe  units  are  capaMc  ••:' 
supplying  5(X)  hor^e  power  or  about  x'o  kil«  - 
walls  or  a  current  of  840  amperes  on  th»*  thr«t 
wne    sNsteni   of   2  \  220  volts. 

I  lie  steam  turbines  are  supplie<l  u:th  st,.»' 
iiMin  t\No  boilers  of  150  s(|uare  metcr>  hv  **'^^* 
sin  f  ue  e.ivh.  installed  by  the  Mas*'  •"  -- 
l;»«fk  (ierin.inia  i»f  Chemnitz.  The  s»!p.-- 
!u  i!id  sti.nn  Is  supplied  b\  superhr.iVs  ..• 
I'e  /  Mcr  PrestUfi  t>l>c  of  35  square  nvt-- 
I'v  .!  "'ki   sur  t.ue  each 

P'e    eKv'r.»  'lohnK-.d    institute    is    prMN-;-   ' 
w  •''  c  .'»'«•  lesfn^  riM.TUs.  high  and  !«>»   te»'s»    r 
I  I*  M'  i«.  ,rus.    ihctro   chemtcal   and   batterv    ••• 
*.  .»\»'  dv  :»a'!i:icnts.  and  direct  and  altern  i!     c 
v'<Mv»>»      C':".'pments         In     the     cxp^-r-r-   »" 


¥ 


u.«. 


«  a 


I 


«     •        4     ' 


* 


?» 


30 


THE   INDUSTRIAL   MAGAZINE 


Electrkail  and  Refri^rrBtinf  Laboratory. 


Tcvting  itrength  of  matrriaiR  of  constniction  at  Dresden  Laboratory. 


»«M»       «• 
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•»'/  *A  *f>x^  t*^%  'jrt,\u*.:^  oi  thret  nuichin^ 
^Aft.  *A  it  «r.l'/itaM%  '^tA  *rt»*:  wrt  bring  a  iinh 
*A  « «y^  r/  41/,'  .?,*-*  r/f  lo  ViJr/wat**  capacity. 
/♦./,r>f  »^-t  \u'\\y\t'%  a  «i*'>  phave  an<J  three 
;/>»5>  f/.;#/f,jf^  //f  no  >'/lti  or  220  volts  at  a 
ff«/,  ;'f»//  of  y/  \f^n*A%  \»*'X  ^ff.ffxA,  built  at 
I  f^;,^f«if«,  a/M  l/y  \\\f  KI<:ktricital*-Acticn- 
(,'  i'Ui^)ii*U,  formt-r\y  W,  I^hmcycr  &  Co.. 
;ilv/  tfif*'f4\ti\  by  a  .Vi  hofM*  jK^wcr  motor.  The 
fJ»jf/J  iifirti[t  lonstuf*  of  a  15  Jioftyc  power  motor 
'Iri, jiiK  ;i  llir*'<'  ph;«v  ah^-rnator  and  a  direct 
'MfMnf  MM/liin**  at  a  ^pnd  varying  from  650 
\i,  t,^fti  r<  voliKiofin  piT  minute,  the  continuous 
mnnti  fii.u  Innr  »iipplying  a  current  of  a  pres- 
ftiMr  v»ifvMig  from  ^1  vohn  to  70  volts.  The 
nuu'u\  u  (oiidttctrd  from  these  motor  gen- 
ii.iii/r  f>»iB  by  uncbTKround  cabb*s  to  the 
VHtioiitj  ftwili  hlio;ird*«.  the  dirrct  current  switch- 


^ffj^r^i  tqiitinnnn  bciig  provided  br  Vo:gt  & 
Haeffner  of  Frankfun  a  3!  and  the  alternat- 
ing cnrrent  icMnimcnts  ar.d  sw riches  hy  the 
Elektridtats-Adien-Gesdl^chaft,  formerly 
Pogc  of  Chemnhz. 

A  number  of  storage  battery  installations  are 
in    service,   including   those   of   Hagen,    Geln- 

Onc  set  includes  a  direct  current  mactiine  of 
at  Berlin  b>'  the  Bergmann  Flektricitats 
Werken  driven  b>'  a  50  horse  power  motor, 
hausen  and  the  Akkumulatorenfabnlc  A,  G.  of 
Berbn,  ihe  latter  storage  battery  plant  ha\ing 
charge.  The  electro-technical  institute  is  alsc 
a  capacity  of  100  amperes  for  three  hours*  di<i- 
MO  volts  and  another  of  500  volts  constructed 
provided  with  an  excellent  telephone,  telegraph 
and  signal  laboratory,  equipped  with  the  latest 
apparatus  of  foreign  and  American  construc- 
tion.—F.  C.  P. 
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Mil*  ll.ittrit  Pnrnniatic  Putnp  Co..  Chicago, 
III,  h.isr  in-^jhmI  si'viT.il  hnllrtins  on  their 
pmuin.iiu   pinnpH  and  rclurn  air  systems. 

I  ho  rmvn  Hily  «>f  llhnois  bulletin  i<x>7  made 
(umnuiurnjnu  of  hnniuecriug  I'.xperiinent 
Sl.iHon  KrMMU'h  l'elh>N\  ships  in  the  College 
nl    InuiiurMM^ 

I  lu-  liu-  P\nup  \'  l'nk:mo  C'o .  l''ne.  Pa., 
ha\\>  i>xuotl  iiuul.ir  "h  \"  and  "IK"  i»n  ccn- 
iniu»;al    pumpmiii    nuuhtnitv,    show  in^    \huvt 

I  Wo  V  UnoKouI  I  \Mw  ^   \M    io.   \\«vkhlK\ 

Mi-  .' !»    »,»'    »"'.>*<'»u    sJ«.»;»*    i.'U's!' 'OX,  .vv!  out 
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The  Marion  Incline  Heater  &  Filter  Co.. 
Marion,  O.,  have  issued  catalog  G-i,  descrip« 
tivc  of  several  types  of  feed-water  heaters, 
heaters  and  receivers,  oil  separators  and  steam 
traps. 


The  .\jax  Iron  Works  at  Corry,  Pa..  ha\e 
issued  a  revised  list  of  the  John  Brennan  & 
Co.'s  boilers.  The  former  company  are  manu- 
facturers of  the  Aja.\  gas  and  gasoline  cn- 
^nios  and  center  crank  stationery  engines. 


Mov«»r>.  J.  H.  Wagenhorst  &  Co..  manu- 
t.ioturors  o\  electric  blue  print  machine*, 
Voimc^town,  (>hii\  ha\e  issued  a  catalog  dr- 
voT'pf\e  \^\  ihoir  machines  for  making  blue 
pj'''ts  b>  aritrioial  lishi.  These  machine^*  a'e 
\v  .v'o  'o  tike  prints  up  to  4J  x  72. 


V',-  V"..'"';»h  Stt  jm  Engine  In'I:v-:iT'»r*  i"  \ 
\-"'  -Ov^  a-c  i!I'v:>!rjtirti  m  a  N^-W  !--•:— i 
'>    !*o    r-'!    I".!:c.i!.»-   C"^.   Cornr.    Pa       T'-  > 

K v."\      •<     T*^vr     niarMtactunng     app*.  a-x^es 

.— ^   '•';  V  *\    r^c   Bu^TaI.-*  I-i-rat  «-  C  ^ . 

S'     N'a-:v.-.\    r  '    :he    F.-^-eer-r^r    P    «er 
.         •   ......    A"    N    Y .  2-.!  i-c'u  fe  :-:vi:   -^. 
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Machine  Shop  Philosophy. 

Some  of  the  great  Captains  of  Industry  are 
only  pirates  in  disguise. 

Make  every  blow  count  ex<:ept  the  one 
aimed  at  your  fellow  man. 

A  stitch  in  time  often  answers  for  an  ex- 
cuse for  being  late  in  the  morning. 

Work  for  the  firm's  interest  and  sooner  or 
later  the  firm's  interest  will  be  your  own. 

Don't  consider  the  boss  your  enemy,  for  if 
you  do  he  can  never  become  the  ideal  boss. 

The  Jack  of  all  Trades  has  had  his  day. 
If  a  man  is  good  at  one  thing  nowadays  he 
is  a  prize. 

Don't  poke  fun  at  the  micrometer  man  just 
because  you  are  a  "two-foot-rule"  machinist 
and  have  always  got  along  all  right. 

Don't  count  how  many  motions  you  have 
to  go  through ;  just  sec  how  quickly  and  easily 
you  can  make  them  and  get  your  work  out  of 
the  way.— /of  Cone. 


Chronology  of  Inventions. 

The  torpedo  was  first  made  in  1777. 
Billiards  were  invented  in  France  in  1471. 
The  first  horse  railroad  was  built  in  1826. 
The  folding  envelope  was  first  used  in  1839. 
Brandy  was  first  made  in  France,    in  13 10. 
Bombshells  were  first  made  in  Holland,  in 

1495- 
Iron  pavements  were  first  laid  in  London  in 

181 7. 
Coal  oil  was  first  used  as  an  illuminant  in 

1826. 

Barometers   were   first   made   by   Torricelli 
in    1643. 

The  first  almanac  was  printed  in  Hungary 

in  1470. 

Roller   skates   were   invented   by   Plympton 

in   1863. 
The  first  American  paper  money  was  maie 

in  1740. 


The  first  plaster  cast  was  made  by  Verochio 
in  1470. 

Alcohol  was  discovered  in  the  thirteenth 
century. 

Advertisements  first  appeared  in  newspa- 
pers in  1652, 

Covered  carriages  were  first  used  in  Eng- 
land in  1580. 

The  first  iron  wire  was  drawn  at  Nurem- 
burg   in    1351. 

Shorthand  writing  was  the  invention  of 
Pitman  in  1837. 

Stem  winding  watches  were  the  invention 
of  Noel,  in  1851. 

The  first  pipe  organ  was  made  by  Arch- 
imedes in  220  B.  C. 

The  first  dictionary  was  made  by  the  Chinese 
scholars  in  1109  B.  C. 


In  addition  to  appointing  a  special  traveling 
agent  to  look  after  the  freight  yard  and  station 
service,  the  B.  &  O.  has  appointed  a  commit- 
tee to  devise  some  plan  to  provide  for  a  more 
rapid  movement  of  freight  cars  belonging  to 
"foreign"  lines  and  handled  by  that  company. 
The  committee  will  report  to  the  general  man- 
ager. 


Effective  July  i,  the  government  will  reduce 
the  Pennsylvania's  compensation  for  the  trans- 
portation of  mails  between  Pittsburg  and 
Philadelphia  $173,000.  Other  reductions  ag- 
gregating $500,000  are  proposed.  Last  year 
the  railroad  company  was  paid  nearly  $2,000,- 
000  for  mail  service  and  rental  of  postal  cars. 

In  order  to  establish  a  connection  with  ihe 
line  which  the  New  York  Central  is  building 
between  Newcastle  and  Franklin,  the  Western 
Allegheny,  at  a  £OSt  of  $1,500,000  is  10  be  ex- 
tended from  East  Brady  to  Leesburg,  Pa., 
thirty  miles.  Several  long  bridges  will  be 
built.  The  cost  of  construction  will  be  about 
$50,000  a  nnlc. 
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Wire  Rope  and  Aerial  Wire  Rope 
Tramways. 

Thb  Ticw  ilKnn  tbe  G.   &  S.  I'atant  Antnawtic    Avria)  Wifv  Ropr  Tnmtuniy.   whidl 
OMiwy*  W(l  UNI*  al  (xmI  lUlly  «  iliMaDn  of   |:W»  feet  at  •  emt  of  Icm  thAn  tr.  |i«T  ton. 


Broderick  &  Bascom  Rope  Co. 


.^LATTLE.  WASH, 


ST.  LOUIS,  MO. 

NE^^  VOflK :    76  W»rr«o  Street 
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The  Mechanical  Laboratories  A  and  B  are 
located  in  a  well  equipped  building  with  tubu- 
lar and  water  tube  boilers,  steam  pumps,  con- 
densers, hydraulic  turbines  and  vertical  as  well 
as  horizontal  steam  engines,  also  steam  tur- 
bines and  tower  with  steam  turbine  ventilator. 

There  is  a  150  horse  power  triple  expansion 
horizontal  engine  installed  in  Maschinen- 
laboratorium  A,  constructed  by  C.  E.  Rost  & 
Co.,  of  Dresden,  also  four  other  engines  from 
25  horse  power  to  200  horse  power  in  capacity, 
as  well  as  a  De  Laval  steam  turbine  of  30 
horse  power.  The  horizontal  engine  is  so 
arranged  as  to  be  operated  as  a  tandem  com- 
pound engine  if  desired,  a  twin  compound,  or 
a  simple  engine,  with  or  without  condensers 
and  with  or  without  superheated  steam  for 
various  experimental  work. 

In  the  boiler  room  are  several  type  of  steam 
generators,  including  a  water  tube  boiler  with 
superheater  of  E.  Leinhas,  of  Freiberg  L  S. 
Germany,  a  Lewicki  boiler  of  H.  Pausckesch, 
of  Landsberg,  without  superheater  and  a  tubu- 
lar boiler  with  superheater,  built  by  R.  Wolf 
at  the  works  at  Magdeburg-Buckau.  The 
usual  auxiliary  apparatus  is  also  provided  in 
the  boiler  room  with  the  latest  equipment  for 
complete  boiler  tests.  A  connecting  tunnel 
with  heating  pipes  provides  a  subway  from 
powerhouse  heating  all  the  buildings. 

In  the  Hydraulic  Laboratory,  there  is  a 
high  pressure  turbine  of  Amme,  Giesecke  & 
Konegen,  a  Jonval-Turbine  with  a  speed  of 
no  revolutions  per  minute  and  a  Francis- 
Swain  Turbine  with  a  speed  of  131  revolu- 
tions per  minute,  together  with  a  most  com- 
plete installation  of  electrically  operated 
centrifugal   pumps   for  hydraulic  experiments. 

The  gas  engine  and  gas  producer  apparatus 
is  installed  in  the  Maschinenlaboratorium  B, 
and  includes  a  70  horse  power  gas  engine  of 
Gasmotorenfabrik  Deutz  for  illuminating  gas 
and  generator  gas :  also  an  8  horse  power 
Kreuzkopf  motor  also  built  at  Deutz,  together  , 
with  an  8  horse  power  engine  of  the  internal 
combustion  type  built  by  Gebruder  Korting 
for  benzine,  alcohol,  petroleum  and  illuminat- 
ing gas,  special  provision  being  made  for  burn- 
ing these  various  fuels. 

A  vertical  gasoline  engine  of  8  horse  power 
of  the  Dion-Bouton  type  is  also  in  service 
operating  at  a  speed  of  1600  revolutions  per 
minute  together  with  a  number  of  other  gas 
engines  of  smaller  capacity. 

A  complete  gas  generating  plant  has  also 
been   provided  and  outside  of  the  building  a 
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gasometer  has  been  installed  with  a  condenser 
on  top  of  the  building.  Special  tests  are  made 
ing  apparatus,  a  most  complete  ammonia  plant 
being  provided  with  numerous  types  of  com- 
pressors, electrically  driven  and  engine  driven. 

In  the  main  building  of  the  Dresden  Tech- 
nical school  is  located  the  main  lecture  room 
on  mechanics,  hoisting  machinery  and  trans- 
portation machinery,  which  is  under  the  direc- 
tion of  Professor  M.  Buhle,  to  whom  the 
writer  is  indebted  for  the  accompanying  il- 
lustrations, drawings  and  data.  The  drafting 
rooms  are  also  located  in  this  building  for  this 
line  of  study,  as  well  as  the  extensive  col- 
lection of  mechanical  devices  of  every  descrip- 
tion, constructed  of  metal  and  wood. 

In  this  building  is  also  located  the  dynamo- 
metric  station,  a  complete  electric  elevator 
and  hoisting  installation  for  testing  work  of 
the  Klein  system  furnished  by  A.  Kuhnscherf, 
Jr.,  of  Dresden.  The  machine  shops  and  wood 
working  shops  are  thoroughly  equipped  with 
the  latest  electrically  operated  machine  tools, 
including  lathes,  planers,  drills  and  boring  ma- 
chines, also  cranes,  electrically  driven  wood 
working  machines. 

In  the  mechanical  research  laboratory  there 
are  testing  machines  for  materials  of  con- 
struction, hydraulic  presses,  accumulators 
and  electrically  driven  compressors  for  sup- 
plying oil  under  pressure  as  well  as  water 
under  pressure  to  the  accumulator  plant.    Pro- 
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25  YEARS  AGO 

ON  INDEPENDENCE  DAY,  JULY  4,  1S82. 

The  Dodge  "Independence" 
Wood  Split  Pulley 

WAS  GRANTED  ITS  FUNDAMENTAL  PATENTS. 


T^        n    A    V    ^'^  ^^  '^"^  STANDARD   OF    EXCEL- 
W  ^  W  #%    T  LENCE    EVERYWHERE 

KNOWN  AND  USED  THE  WORLD  AROUND, 

and  we  make  them  now  at  the  rate  of 

ONC    A    MINUTE 

to  supply  the  continuous  demand. 

Dodg^e  Manufacturing^  Co. 

MishavraKa,  Indiana 


"•MANCHCS- 


fkwton  New  York  PhiUdelphia  ritUb«tr« 

CiDcinnjiti  Brooklyn  Chicago  Si.  touU 
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visions  have  been  made  for  testing  enormous 
iron  beams,  the  testing  of  cement  and  stone 
as  well  as  structures  built  of  those  materials. 
Without  doubt  this  German  technical  institu- 
tion is  one  of  the  finest  in  the  world,  for  it 
is  claimed  that  while  others  may  be  larger, 
and  more  expensively  equipped,  the  work  done 
at  Dresden  is  held  to  be  excelled  nowhere. 


THE    ELECTRO-TECHNICAL   EQUIPMENT. 

Without  doubt  the  Elect ro-Technica'  Equip- 
ment of  the  Kgl.  Sachsischen  Technischen 
Hochschule  in  Dresden  ranks  as  high  as  that 
of  any  similar  institution  in  the  world.  This 
technical  college  was  founded  in  1828  and  has 
always  been  recognized  as  one  of  the  leading 
polytechnical  schools  in  Germany. 
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BUSINESS  METHODS. 


Philadelphia,  Pa.,  June  15th,  1907. 
To    the    Editor,    The    Industrial    Magazine, 
Cleveland,  Ohio. 

Dear  Sir : — May  I,  through  the  valuable  col- 
lumns  of  your  paper,  call  the  attention  of  those 
manufacturers  who  are  interested  in  engineer- 
ing industries,  to  a  very  important  feature 
of  their  business,  namely,  the  sales  depart- 
ment, which  has  incorporated  with  it,  their 
publicity  department? 

When  referring  to  this  department,  it  is 
perhaps  necessary  to  show  from  what  sources, 
and  in  what  percentage,  the  total  volume  of 
business  originates;  and  I  think  it  is  generally 
believed  that  50  per  cent  of  the  total  busi- 
ness originates  from  personal  solicitation,  35 
per  cent  advertising,  directly  and  indirectly, 
and  the  balance  cannot  be  accounted  for,  but 
which  is  closely  allied  with  the  former. 

Advertising  space,  being  in  such  constant 
demand,  numbers  of  publications  have  sprung 
up,  and  the  advertisements  are  simply  put 
there  for  some  reason  or  other,  best  knowi 
to  the  manufacturer,  without  very  much  at- 
tention being  given  to  the  design  and  the  in- 
formation which  the  advertisement  ought  to 
contain. 

As  a  reader  depends  a  great  deal  upon  the 
advertising  columns  for  information,  it  ought 
to  be  that  this  information  should  be  more 
specific,  instead  of  simply  referring  to  a  trade 
mark  or  a  heavy  cut  of  a  particular  machine 
or  appliance,  and  as  an  engineer's  knowledge 
of  a  machine  depends  upon  the  information 
he  can  get  concerning  it,  in  many  cases,  he 
has  to  depend  upon  the  arguments  of  one  man- 
ufacturer, because  he  has  neither  the  time  nor 
the  inclination  to  delve  through  large  quanti- 
ties of  literature  which  relate  collectively  to 
the  subject  in  question. 

Regarding  catalogues  and  literature,  there 
is  much  room  for  improvement  in  this  direc- 
tion, as  on  account  of  the  great  competition 
that  exists,  a  manufacturer  must  embody  in 
his  literature  something  more  than  the  su- 
perlative term,  and  as  his  time  is  so  taken 
with  other  features  of  his  business,  it  re- 
mains for  him  to  employ  the  best  talent  to 
explain  and  illustrate  his  particular  products. 


In  view  of  the  large  expenditure  a  manu- 
facturer is  obliged  to  make,  in  this  direction, 
he  ought  to  make  the  most  of  his  space  and 
literature,  and  these  sources  of  publicit) 
should  be  part  of  a  complete  -treatise  or  work 
explaining  his  products. 

My  experience  in  many  parts  of  the  world 
leads  me  to  believe  that  in  many  cases  ad- 
vertising is  looked  upon  as  so  much  of  a 
speculation,  which  may  or  may  not  pay.  but 
no  one  can  tell  whether  it  does  or  not ;  so  why 
bother;  and  catalogues  and  literature  looked 
upon  as  the  secret  of  their  business. 

If  instead  of  trying  to  outbid  each  other 
for  the  heaviest  type  in  the  advertising  col- 
umns, a  manufacturer  would  try  and  show 
his  prospective  customers  by  a  lucid  explana- 
tion, how  they  can  benefit  by  using  his  ma- 
chine or  appliance,  it  would  have  a  tendency 
to  increase  his  sales. 

The  time  has  come  when  engineering  adver- 
tising ought  to  become  a  special  business  it- 
self; and  is  in  no  way  to  be  allied  with  gen- 
eral advertising,  except  from  an  artistic  point 
of  view,  and  those  people  who  handle  it  should 
be  engineers  of  experience,  whose  ideas  do 
not  run  on  caricatures,  or  those  things  which 
are  not  consistent  with  good  business,  as  it  is 
not  possible  for  a  man  to  explain  and  illus- 
trate the  merits  of  a  farinaceous  food  ont 
day,  and  the  next  a  semi-automatic  ca|)stan  lathe. 

Many  large  concerns  have"  their  own  pub- 
licity department  which  is  an  excellent  thing 
but  the  idea  should  always  be  borne  in  mind, 
that  it  is  necessary  to  be  a  specialist  in  the 
business  you  are  thinking  of  becoming  ad- 
vertising expert  for,  before  you  take  up  ad 
vertising;  although  in  many  cases,  the  appli- 
cant is  an  advertising  man  first,  and  learn* 
the  business  afterwards. 

As  advertising,  direct  and  indirect.  Is  le- 
sponsible  for  such  a  large  amount  of  busi- 
ness, why  cannot  it  be  made  more  valuable, 
and  be  the  means  of  reducing  the  expense  of 
personal    solicitation? 

Respectfully  yours. 

Algernon  Lewin  Cuktis, 
No.   3706   Spruce   St.,   Philadelphia,    Pa.,   and 

Chatteris,  England. 
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Testing  strength  of  materials  of  construction  at  Dresden  laboratory. 
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PLEASE   SEND   YOUR   INQUIRIES 

FOR 

Nigh  Orad«  Wir«  Rop« 

MABvfactnred  by  Wnght  Wire  Co..  Workm   PilniCT. 
MaM.  and 

Modern   Steam   and    Powar    Pumpa 

UAavfactnrvd  by  Drfto  BtxHhen.  IndianapolU,  Ind.. 
TO 

LEE  C  MOORE.  Engineer 

Fmmmm  BMf.  PnTSBURON.  PA. 


\   STFAM   PUMP 
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PULSOMRTHR  STEAM  PLMP  CO., 

n  a«n#rT  FUm  MVW  toes 


Triumph  Indicators 

STAND  THE  TEST 


Becaaar  they  are  buill  on  tcieatific  pHnciplr«. 
there  t>rtnf  no  cams,  rollers,  slots  or  frtction* 
product nir  device*.  No  engine  room  complete 
without  a  TEIITVra  Indicator.  PAVLTLIM 
Reducing  Wheel  and  Improved  Planimeter 

TMB 

Trill  Engine  Indicator  Co. 

CORRY,    PA. 


Mead-Morrison  Mfg\  Co. 

SuecmtMon  to  Rawtom  4-  Morrisom  Mfg.  Co. 

HOISTING  ENGINEIS 

FOR  ALL  PURPOSES. 

Equi^p^d  with  latmtt  patmmt  tmproommamls. 

Automatic  Coal*  Handling  Machinery 

Clam  Shell  Shovels. 

Rxemtt^e  o<Rce«  and  works- 

CAMBRIDCCPORT*  BOSTON,  MASS. 


eSXCAaO:  m  Laka  ttrasC.  tAV  FBAVOnOO:  BAalta 
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NEW  INVENTIONS. 

Specially  reported  for  The  Industrial  Magazine  by 
C  t.  Parker,  191  Merchant!  &  Mechanics  Bank  Build- 
ing, Washington,  D.  C. 

The  accompanying  illustration  shows  an  Ex- 
cavating and  Elevating  Apparatus  for  which 
a  patent  was  recently  issued  to  Frederick  E. 
Allen,  of  San  Leandro,  Calif. 

The  lower  end  of  the  inclined  body  rests  di- 
rectly on  the  ground  near  the  place  to  be  ex- 
cavated, or,  if  desired,  a  small  pit  may  be  dug 
to  receive  it,  as  shown  in  order  that  the  ele- 
vating conveyor   or   carrier    19  may  descend 


finally  away  from  the  apparatus  under  one  oi 
the  two  guide  pulleys  30  on  either  side  of  the 
machine  The  rope  may  be  hitched  to  a  draft 
animal  or  it  may  also  be  connected  with  a 
hoisting  engine,  and  it  may  be  led  away  from 
either  side  of  the  apparatus,  as  may  be  most 
convenient.  31  is  a  rope  connected  to  the 
rear  end  of  the  scraper  by  which  the  latter 
may  be  drawn  back.  The  scraper  is  not  con- 
strained to  travel  in  any  specified  path,  bm 
may  be  placed  in  any  position  and  drawn  di- 
rectly toward  the  elevating  apparatus  by  the 
drive  described 


Hxca\  atini;  and  Elevating  App>aratu8. 


to  the  level  of  the  ground.  This  conveyor  is 
a  box-like  carriage,  having  supporting  wheels 
which  run  on  metal  rails  of  the  main  frame 
longitudinals  i.  The  conveyor  has  on  its  sides, 
flanges  which  extend  under  the  rails  and  so 
prevent  possibility  of  the  carriage  jumping  off 
the  track. 

The  conveyor  normally  resides  in  the  posi- 
tion shown  in  full  lines  wl.erein  it  may  receive 
loads  of  earth  brought  to  it  by  the  excavating 
scraper  23.  This  latter  has  a  bail  24  to  which, 
is  fastened  the  operating  rope  25.  The  latter 
passes  around  guide  pulleys  26  and  27i  thence 
over  a  pulley  28  loose  on  the  shaft  29,  and 


A  New  Ocean  Route. 

From  the  Philippines  comes  the  announce- 
ment that  the  English  Steamship  Co..  the  Blu« 
Funnel  lines,  will  establish  the  longest  route 
known  to  mariners  as  soon  as  the  Panama 
canal  is  completed. 

Steamers  will  run  from  Liverpool  to  Nev 
York,  down  the  east  coast  of  the  United  States 
to  Panama,  through  the  canal  and  up  the  wesi 
coast  of  the  United  States  to  Vancouver,  thecoc 
to  Japan,  China  and  the  Philippines,  ot 
through  the  Indian  ocean  to  Suez  and  hacV 
to  Liverpool. 
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Personal. 

Mr.  F.  B.  Maltby,  who  has  been  connected 
with  the  Panama  Canal  work  as  principal  as- 
sistant engineer  to  Mr.  J.  F.  Stevens,  has  re- 
signed to  go  with  Dodge  &  Day,  Engineers  and 
Constructors,  of  Philadelphia,  in  the  capacity 
of  chief  engineer. 

Mr.  Maltby  is  a  graduate  of  the  University 
of  Illinois,  class  of  1882,  and  in  1907  received 
an  honorary  degree  from  the  same  institution. 
He  has  had  a  long  experience  in  railroad  con- 
struction work,  municipal  engineering  and  ir- 
rigation work,  and  been  connected  at  various 
times  with  the  Wiscosin  Central,  Missouri 
Pacific,  Great  Western  and  Illinois  Central 
Railroads. 

He  had  charge,  for  the  United  States  gov- 
ernment, of  all  the  dredging  operations  in  the 
lower  Mississippi  River  and  designed  and 
built  the  lock  and  movable  dam  on  the  Osage 
River  in  Missouri  for  the  government. 

He  has  been  connected  with  the  Panama 
Canal  for  the  last  2^  years,  having  had  charge 
of  the  construction  of  railroads,  docks  and 
wharves,  shops  and  dredging.  He  constructed 
a  cold  storage  plant,  laundry  and  bakery  in 
Panama. 

Mr.  Maltby  has  designed  over  $1,250,000 
worth  of  dredging  plant  for  the  canal  work 
and  the  preliminary  plans  and  construction 
work  for  the  Great  Gatun  lock  and  dam  were 
done  under  his  direction. 


The  American  Railway.s  Co..  of  Philadelphia, 
have  secured  property  in  Dayton,  Ohio,  and 
are  about  to  build  new  car  bams  and  repair 
shops  for  the  People's  Railway  Co.  Messrs. 
Dodge  &  Day,  engineers  and  constructors,  of 
Philadelphia,  have  been  commissioned  to  draw 
up  plans  for  the  construction  of  the  buildings. 

The  Cutler-Hammer  Mfg.  Co.  (Milwaukee), 
makers  of  electric  controlling  devices,  have  just 
issued  a  booklet— pigeon  hole  size— descriptive 
of  their  line  of  electric  crane  controllers.  In 
addition  to  full  descriptions  and  illustrations  of 
five  types  of  crane  and  hoist  controllers,  the 
booklet  contains  connection  and  dimension  dia- 
grams, repair  part  charts,  prices,  net  weight 
and  shipping  weight  of  apparatus,  etc.  An  im- 
proved form  of  contactor  for  handling  heav\' 
currents  is  also  described. 


Three  times  as  much  timber  used  each  year 
as  the  forests  grow,  yet  thousands  of  feet  are 
permitted  to  be  shipped  abroad.  Why  not 
hold  it  here? 


Electrical  Show  at  Madison  Sq. 
Garden,  N.  Y.  City. 

COVERING  a  field  in  breadth  never  before 
attempted,  the  Electrical  Show  at  Madi- 
son Square  Garden  takes  place  September 
30  to  October  9th.  Plans  are  now  formed  for 
an  elaborateness  in  electrical  decoration  of  the 
famous  old  show  place  by  big  firms  who  have 
already  contracted  for  exhibiting  space  that  has 
never  been  equalled,  and  the  wealth  of  incan- 
descence to  be  used  in  this  way  will  represenf  a 
large  simi  of  money.  Ever>^  big  firm  in  Amer- 
ica is  interested,  and  principal  among  the  ex- 
hibitors are:  General  Electric,  New  York 
Edison  Company,  Electrical  Testing  Labora- 
tories, Driver-Harris  Wire  Company,  Safety 
Car  Heating  Company,  Brooklyn  Edison  Com- 
pany, Standard  Roller  Bearing  Company, Mogul 
Paint  Company,  Monatan  Construction  Com- 
pany, and  others.  Among  the  exhibits  will  be 
every  invention  or  device  used  in  commercial 
or  domestic  ways,  and  the  most  expert  demon- 
strations that  can  be  secured  will  instruct  the 
crowd  during  these  nine  days. 

It  is  the  intention  of  the  Brooklyn  Edison 
Company  to  fit  up  a  modem  house,  built  in  the 
Garden,  with  every  appliance  known  up  to  this 
date.  It  will  be  electrically  equipped  from 
cellar  to  garret.  This  includes  electric  stoves, 
electric  fiat  irons  and  cooking  apparatus  of 
every  kind.  Then  there  is  Milady's  boudoir 
with  its  electric  massage,  hair  drying  machines, 
electric  heating  pad,  comfort  cookers,  reading 
lamps,  telharmonic  music  connection,  and  in 
the  nursery  electric  sewing  machines  and  curi- 
ous toys,  windows  and  doors  fitted  up  with  a 
new  burglar  alarm,  and  there  are  so  many  other 
comfort  producing  devices  that  it  is  impossible 
to  mention  all. 

Each  of  the  firms  exhibiting  will  vie  with 
the  others  in  producing  an  attractive  and  inter- 
esting exhibit,  and  it  will  be  an  opportunity  of 
a  lifetime  for  out  of  town  merchants  to  see 
everything  in  the  electrical  world  in  one  vifit. 
The  Eastern  Cahill  Telharmonic  Company  will 
fit  up  the  Garden  with  their  wires  and  give  to 
the  visiting  public  electric  music  that  more 
than  realizes  the  romancer,  Edward  Bellamy's 
dream  in  "Looking  Backward,"  written  nearly 
twenty  years  ago.  Another  marvel  will  be  the 
Photophone  with  its  \'ibratory  phenomenon. 
By  attaching  this  instrument  to  any  telephone 
the  person  speaking  on  the  other  end  can  be 
seen,— no  matter  if  it  be  over  the  local  or  long 
distance  telephone— as  distinctly  as  if  face  to 
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face.  A  demonstration  of  the  efficacy  of  a 
recently  invented  burglar  alarm  will  be  given 
by  a  real  live  crook  from  Sing  Sing,  now  re- 
formed. 

Other  electrical  shows  have  been  given  before 
but  never  of  the  bigness  of  the  present  one. 
The  names  of  the  directors  interested  give 
every  assurance  of  completeness  in  this  great 
educational  affair.  They  are:  George  F. 
Parker,  president;  Walter  Neumuller,  treasurer; 
Dudley  Farrand,  General  Manager  Public  Ser- 
vice Corporation,  President  National  Electric 
Light  Association;  Arthur  Williams,  General 
Inspector  New  York  Edison  Company;  W.  W 
Freeman,  Vice  -  President  Brooklyn  Edison 
Company;  James  R.  Strong,  President  Tucker 
Electric  Construction  Company,  President 
National  Contractor's  Association;  James  C. 
Young,  Secretary  Madison  Square  Garden. 


The  New  York  Edison  Co.,  one  of  the  largest 
exhibitors,  has  in  mind  a  plan  for  the  exterior 
decorations  of  the  Madison  Square  tower.  It  is 
to  be  one  solid  bank  of  lights,  and  this  blaze  of 
incandescence  it  is  expected  will  surpass  even 
the  Dreamland  tower  in  brilliancy. 

German  and  French  merchants  and  inventors 
have  signified  their  intention  of  exhibiting  at 
the  show,  and  every  prominent  firm  in  America 
will  have  space  there,  and  every  invention 
known  will  have  special  demonstrators  to  teach 
buyers,  tradesmen,  electricians  and  the  world 
in  general  all  that  is  known  concerning  elec 
tricity. 

**We  will  have  on  exhibition  everything  elec- 
trical," said  President  Parker.  *'The  motors 
and  appliances  of  automobiles-^-of  course,  we 
will  have  no  complete  machines.  It  is  our  in- 
tention to  instruct  the  out  of  town  trade  or  any 
one  interested,  and  everyone  who  has  attained 
the  age  of  reason  is  interested  in  electricity  and 
its  uses  and  mechanical  appliances  up  to  date. 
The  show  will  extend  from  September  30th  to 
October  9th. 


It  is  the  good  fortune  of  the  Marion  Steam 
Shovel  Co.,  Marion,  Ohio,  to  receive  a  contract 
for  six  ballast  unloaders  and  seven  steam 
shovels  to  be  shipped  to  the  Panama  Canal  to 
facilitate  matters  there.  Since  the  change  of 
engineers  in  charge  of  this  work  there  has  been 
a  considerable  advancement  in  the  progress 
there,  and  these  orders  are  the  result  of  a 
request  for  more  machinery  to  rush  the  work 
along.  It  has  been  reported  that  Major 
Goethals  has  asked  to  be  transferred  to  some 
other  work,  but  this  has  been  denied. 


The    Jacobs    Improved     Drill 
Chuck. 

It  will  be  observed  by  viewing  the  accom- 
panying cut  that  aside  from  the  toothed  slce\'e 
and  key,  this  chuck  is  similar  in  design  to  a 
number  of  old  and  well  known  three  jawed 
chucks  which  have  won  for  themselves  a 
prominent  place  because  of  their  superior  con- 
struction, desirable  shape  and  compactness. 

This  class  of  drill  chuck  is  adjusted  or  made 
to  unlock  and  lock  a  drill  by  revolving  the 
sleeve  upon  the  body  of  the  chuck.  To  secure- 
ly lock  a  drill,  it  was  necessary  to  use  a  span- 
ner to  force  the  sleeve  to  revolve.  The  force 
applied  to  revolve  the  sleeve  would  also  re- 
volve the  spindle  unless  it  were  prevented 
frcm  rotation  by  some  means.  Grabbing  hold 
of  the  belt  was  the  most  common  practice. 
This  practice  was  not  only  awkward  but  it 
ruined  the  belt,  and  often  the  torsional  strain 
applied  to  the  sleeve  would  twist  the  chuck  off 
from  the  shank  or  the  shank  out  of  the  spin- 
dle, thus  wasting  time  and  belts. 

This  is  not  all.  A  drill  press  operative  is 
provided  with  two  hands  only,  and  as  both  of 
these  hands  are  employed  in  un!cx:king  the 
chuck,  the  drill  would  often  fall  onto  the  floor 
and  sometimes  be  lost.  Notwithstanding  all 
the  annoying  features  of  the  three  jawed 
chuck,  it  was  recognized  as  the  best  small  drill 
chuck  made,  but  because  of  these  anno>-ing 
features  many  operatives  preferred  to  use  the 
inferior,  unshapely  two  jawed  chuck,  because 
it  was  locked  and  unlocked  with  a  key,  the 
use  of  which  was  not  inclined  to  revoHe  the 
spindle. 

To  combine  the  good  qualities  cf  the  three 
jawed  chuck  and  the  convenient  locking  de- 
vice of  the  two  jawed  chuck  was  the  purpose 
of  the  inventor  of  the  Jacobs  Improved  Drill 
Chuck.  That  this  purpose  has  teen  accom- 
plished is  proven  by  the  fact  that  when  this 
chuck  was  first  placed  upon  the  market  it  was 
quickly  recognized  as  possessing  great  merit, 
and  has  since  been  adopted  by  many  of  the 
leading  and  most  up-to-date  manufacturing 
concerns  who  buy  it  exclusively  for  their  drill- 
ing department.  It  is  not  only  good  for  drill- 
ing, but  it  is  a  most  convenient  chuck  to  U5f 
in  an  engine  lathe,  etc. 

This  invention  was  such  a  natural  solution 
of  the  problem  that  it  is  no  wonder  that  the 
inventor  thought  of  it;  but  the  wonder  is,  i^ 
is   often   expressed   when   this   chuck   is  firit 
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of  this  type  which  will  operate  with  a  positive 
drive  on  lowering,  as  well  as  elevating,  which 
will  also  operate  under  perfect  control  to 
hoist  or  lower  within  small  distances,  even 
one  inch  at  a  time,  in  which  a  load  may  be 
stopped  and  held  at  any  point  of  travel,  and 
which  will  embody  such  an  arrangement  and 
construction  of  parts  hereinafter  described,  as 
will  enable  the  apparatus  to  be  controlled  both 
upon  the  up  and  down  motion  and  to  apply 
and  release  a  brake  by  the  manipulation  of 
but  one  lever. 

For  a  full  understanding  of  the  invention 
and  the  merits  thereof  and  also  to  acquire  a 
knowledge  of  the  details  of  construction  of 
the  means   for  effecting  the   result   reference 


with  the  clutch  members  5  and  6,  which  are 
both  loosely  mounted  upon  a  longitudinal 
counter-shaft  7.  This  shaft  is  mounted  in 
suitable  journal-boxes,  as  shown,  and  is  pro- 
vided near  one  end  with  a  bevel  driving-pin- 
ion 8,  meshing  with  the  miter-gear  9,  opera- 
tively  connected  to  the  hoisting-drum  10, 
around  which  the  cable  is  wound. 

Two  spools  or  complemental  clutch  mem- 
bers II  and  12  are  mounted  to  slide  on  the 
shaft  7  and  are  held  to  turn  therewith  in  any 
desired  manner  customary  to  devices  of  this 
character,  and  to  these  spools  actuating  yoke- 
bars  13  and  14  are  operatively  connected,  as 
shown.  The  bars  13  and  14  are  mounted  to 
rock  intermediate  of  their  ends  upon  support- 


is  to  be  had  to  the  following  description  and 
accompanying  drawings,  in  which — 

Figure  i  is  a  front  elevation  of  a  hoisting- 
engine  embodying  the  improvements  of  my  in- 
vention. Fig.  2  is  a  detail  perspective  view, 
upon  an  enlarged  scale,  illustrating  the  re- 
versing mechanism. 

Referring  to  the  drawings,  the  numeral  I 
designates  the  bed-plate  of  the  apparatus,  and 
2  one  of  the  fly-wheels  of  the  prime  mover, 
which  is  preferably  an  internal-combustion 
engine,  although  not  necessarily  so. 

Three  designates  the  engine-shaft,  which  is 
provided  at  one  end  with  a  bevel-pinion  4, 
meshing  at  opposite  sides  of  the  shaft  3  with 
two  miter-gears  secured  to  or  formed  integral 


ing-brackets  on  the  framework  of  the  appara- 
tus, preferably  in  a  vertical  plane.  To  the 
lower  ends  of  the  rocking  bars  13  and  14 
sliding  beams  15  and  15a  are  pivotally  con- 
nected at  one  end,  and  said  beams  extend  to- 
ward each  other  and  are  bifurcated  at  thdr 
adjacent  ends,  which  preferably  overlap  each 
other  side  by  side,  as  shown.  The  forks  16 
of  these  beams  15  and  15a  are  mounted  to 
tlide  back  and  forth  on  collars  i/.  which  is 
supported  between  t\m  short  standards  17a 
on  the  bed-plate  i.  Also  mounted  in  these 
standards  17a,  and  preferably  extending 
through  the  collars  17,  is  a  bearing-stud  i?u. 
upon  which  a  cam-disk  18  is  mounte.1  to  par- 
tially rotate  about  its  center,  as  shown.    The 
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disk  i8  is  preferably  provided  with  two  dia- 
metrically opposite  slots  19  and  20,  which  re- 
ceive, respectively,  the  oppositely-e>  tending 
pins  19a  and  20a  of  the  sliding  beams  15  and 
15a.  To  turn  the  cam-disk  18,  it  has  secured 
to  one  side,  preferably  near  its  edge,  a  link 
rod  21,  which  is  in  turn  connected  to  an 
actuating  lever  or  handle  22,  which  preferably 
extends  upright,  as  shown,  and  is  fu^crumecl 
in  the  bed-plate.  At  a  point  diametrically  op- 
posite the  point  of  connection  of  the  link  rod 
21  with  the  cam-disk  the  latter  is  provided 
with  a  peripheral  cam  23,  having  a  flat 
"dwell"  surface  and  adapted  to  engage  with 
the  laterally-extending  lug  24  of  the  brake- 
beam  25.  This  beam  is  mounted  to  rock  by 
being  fulcrimied  at  a  point  intermediate  of 
its  ends,  and  to  the  outer  end  of  the  brake- 
beam  a  brake-rod  26  is  connected,  said  rod 
extending  upwardly  and  provided  at  its  upper 
end  with  a  brake-shoe  27,  adapted  to  engage 
a  brake  band  or  wheel  28,  fixedly  held  on  the 
counter-shaft  7. 

It  is  to  be  particularly  noted  that  the  two 
slots  19  and  20  are  curved  concentrically  with 
respect  to  the  disk  throughout  a  portion  of 
their  length  and  are  substantially  straight  or 
otherwise  shaped  to  constitute  cams  for  the 
remainder  of  their  length. 

In  the  practical  operation  of  the  apparatus 
when  the  actuating  handle  or  lever  22  is  in  a 
true  vertical  position  the  peripheral  cam  23 
of  the  disk  18  is  in  engagement  with  the  lug 
24,  so  as  to  rock  the  brake-beam  25  and  hold 
it  in  such  a  position  that  the  brake-shoe  27 
is  in  frictional  engagement  with  the  brake 
band  or  wheel  28.  If  the  handle  22  be  swung 
to  the  left,  the  cam-disk  18  will  be  turned  in 
a  corresponding  direction,  and  this  motion  of 
the  disk  will  be  communicated,  through  the 
cam  portion  of  the  slot  19  and  the  pin  or 
stud  19a,  to  the  sliding  beam  15,  so  as  to 
rock  the  bar  13  and  carry  the  spool  11  into 
clutching  engagement  with  the  clutch  member 
5,  thereby  causing  the  counter-shaft  7  to  turn 
in  one  direction.  This  motion  of  the  cam- 
disk  18  is  not  communicated  to  the  other  slid- 
ing beam  15a,  because  the  pin  20a  of  said 
beam  will  then  work  in  the  concentric  portion 
of  the  slot  20.  To  reverse  the  motion,  the 
same  single  actuating  handle  or  lever  22  is 
swung  back  again  beyond  the  center  and  to 
the  right,  and  this  will  manifestly  cause  the 
engagement    of   the    spool    12    with   the   other 


clutch  member  6  to  rotate  the  shaft  7  in  the 
oppoisite  direction  through  the  instrumentality 
of  the  beam  14,  sHding  beam  15a.  and  its 
stud  2oa,  working  in  the  cam  portion  of  the 
slot  20.  It  is  also  to  be  particularly  noted 
that  whenever  the  cam-disk  18  is  moved  to 
either  the  right  or  the  left  to  drive  the  hoist- 
ing-drum ID  either  in  one  direction  or  the 
reverse  the  positive  driving  engagement  is 
preceded  by  a  release  of  the  brake.  This  is 
accomplished  by  the  change  in  position  of  the 
peripheral  cam  23,  which  slides  off  of  the  lug 
24  and  allows  the  drive-beam  25  to  rock  in 
the  direction  to  withdraw  the  brake-shoe  27. 
Conversely  the  cam-slots  19  and  20  are  so 
arranged  with  respect  to  the  disk  18  and  the 
lever  22  thereof  that  in  stopping  the  engine 
the  engaged  clutch  is  first  thrown  into  an 
inoperative  position  before  the  brake  is 
brought  into  play.  Hence  by  this  arrange- 
ment both  in  starting  and  stopping  and  re- 
versing the  engine  there  will  be  no  undue 
strain  upon  the  parts,  and  it  is  obvious  that 
the  hoists  may  be  operated  one  inch  or  more 
at  a  time  and  lowered  one  inch  or  more  at  a 
time  and  that  a  load  may  be  stopped  and  held 
at  any  point  of  travel  without  interference  of 
the  parts.  It  will  be  seen  that  only  one  lever 
or  handle  is  used  to  operate  both  of  the 
clutches  and  the  brake  mechanism  in  their  pre- 
determined succession,  so  as  to  control  the 
up-and-down  motion  and  apply  and  release 
the  brake  wherever  necessary  without  the 
necessity  of  manipulating  several  actuating- 
handles  for  this  purpose. 

From  the  foregoing  description,  in  connec- 
tion with  the  accompanying  drawings,  it  will 
be  seen  that  I  have  provided  a  very  simple 
and  efficient  construction  of  hoisting-engine, 
which  may  be  kept  sensitively  under  control 
at  all  times  and  which  is  not  raised  by  power 
and  lowered  by  brake  only,  but  has  a  positive 
drive  upon  lowering  by  means  of  the  herein- 
described  brake  appliance. 

As  one  handle  alone  by  the  herein-de- 
scribed movements  controls  all  the  parts  of 
the  hoist  in  starting,  stopping,  and  reversing 
the  movement  of  the  hoist,  it  is  obvious  that 
only  one  attendant  is  necessary  for  the  en- 
gine, because  a  cable  may  be  used,  and  the 
man  on  the  first,  second,  or  tenth  stor>'  or 
any  place  between  the  highest  point  and  the 
engine  may  have  full  control  of  it. 
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Keep  Cool." 


A  GREAT  deal  of  talk  about  confiscatory 
methods,  endangered  prosperity  and 
threatened  financial  disaster. 

"Keep  Cool,'*  says  Secretary  Shaw. 

Chancellor  Day,  of  S>Tacuse  University,  is 
distressed  over  "the  use  of  the  court  and  the 
prosecuting  machinery  of  the  country  to  direct 
the  frenzy  created  by  a  long  and  persistent 
yellow  appeal  of  demagogism,"  and  Leslie's 
Weekly  expects  the  time  to  come  when  the 
people  will  "look  back  upon  this  time  of  fren- 
zied politics  (?)  with  amazement  and  indigna- 
tion." 

Yet  even  Secretary  Shaw  says  "Keep  Cool." 

"Our  farms  produce  {6,500,000.000  per 
annum,"  he  says.  "Our  mines  yield  more  than 
$1,500,000,000.  Our  forests  yield  more  than 
$1,000,000,000.  These  are  not  exhausted.  Our 
factories  yield  $12,000,(KM),000.  Our  railways 
earn  more  than  $2,000,000,000. 

"The  real  sources  of  the  people's  wealth  have 
not  been  affected." 

'  'There  are  no  logical  reasons  for  serious  con- 
ditions," he  goes  on.  "The  people  will  have 
exactly  what  they  expect." 

WTiat  do  the  people  expect — not  the  masses 
nor  the  classes,  but  tlie  people — what  do  they 
expect  ? 

They  expect  prosperity.  They  expect  honest 
prosperity,  where  a  dollar  is  worth  a  dollar,  no 
more  and  no  less. 

And  that  is  exactly  what  they  will  get. 

Some  one  asked  Secretary  Bonaparte  if  he 
thought  that  the  great  corporations  of  the 
countrj-  were  generally  conducted  on  such  un- 
lawful principles  that  the  prosecutions  deemed 
necessary  by  the  government  would  unsettle 
industrial  conditions  and  lessen  our  prosperity  ? 

He  replied  emphatically,  "No." 

"The  vindication  of  the  law,"  he  said,  "  can 
in  my  opinion  have  only  a  beneficial  effect  on 
the  prosperity  of  the  country,  although  it  may 
demoralize  some  speculators." 

By  some  mysterious  and  subtle  mode  of  com- 
munication, the  word  seems  to  have  been  passed 


around  that  it  is  the  solemn  duty  of  the  classes 
to  blame  the  masses  for  alleged  existing  or 
threatened  financial  disaster. 

It  is  a  sort  of  hallmark  of  social  and  business 
altitude  to  sympathize  with  persecuted  capital 
to  lift  one's  eyebrows  at  mention  of  Judge  Lan- 
dis,  and  profess  great  alarm  for  the  future  of 
the  country,  "if  such  things  are  allowed  to  go 
on.'» 

In  the  first  place  the  country  is  not  in  danger. 

In  the  second  place,  enforced  honesty  and 
obedience  to  the  law  will  never  put  it  there. 

Don't  be  alarmed. 

The  only  howl  that  has  gone  up  (as  Sam 
Jones,  the  famous  evangelist,  used  to  put  it)  is 
from  the  hit  dog.— Cleveland  Press. 

When  to  Stop  Advertising. 

An  English  journal  requested  a  number  of 
its  largest  advertisers  to  give  their  opinions  con- 
cerning the  best  time  to  stop  advertising,  and 
the  following  replies  were  received  ; 

"When  you  w^ould  rather  have  your  own  way 
and  fall  than  to  take  advice  and  win." 

"When  you  stop  making  fortunes  right  in 
your  sight  solely  through  the  direct  use  of  the 
mighty  agent." 

"When  you  forget  the  words  of  the  shrewdest 
and  most  successful  men  concerning  the  main 
cause  of  their  prosperity." 

"When  the  population  ceases  to  multiply  and 
the  generations  that  crowd  on  after  you  and 
never  heard  of  you  stop  coming  on.'* 

"When  you  have  convinced  everybody  whose 
life  will  touch  yours  that  you  have  better  goods 
and  lower  prices  than  they  can  get  anywhere 
else." 

"When  5'ounger  and  fresher  houses  in  your 
lines  quit  starting  up,  and  stop  using  the  news- 
paper in  telling  the  people  how  much  better 
they  can  do  for  them  than  you  can." 


Since  i88o  more  than  700,000,000,000  feet  of 
timber  have  been  cut  in  the  United  States 
for  lumber  alone,  including  80,000,000,000  feet 
of  coniferous  stumpage  estimate  of  the  census 
in  1880. 
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Method  of  ftupporting  cable  in  the  tramway  plant  installed  for  the  Dick  Sand  Co. 

Our  new  aerial  tramway  system,  by   which   buckets   are  automatically 

loaded  while  In  motion  and  automatically  unloaded. 

Tlic  above  line  is  about  Iwo  miles  lonj^.  and  Ihe  fall  is  400  feel.  This  difference  in  elevation 
i\  not  sufficient  to  allow  the  tramway  to  be  run  by  gravity.  The  little  power  required  is 
fumi«»he<l  from  the  crushing  plant. 

BRODERICK  &  BASCOM  ROPE  CO. 

ST.  LOUIS,   MO. 


Macomber  <Sl  Whyte  Rope  Co. 

866«868  So^tK  Clinton  Street*  CKIcago 
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for  every  purpose. 
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Rope  is  particularly  adapted  to  Crane  Work,  Dredges  and  Ditdiert. 
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The  spindle  is  i  13-16-inches  in  diameter,  is 
bored  for  a  No.  4  Morse  Taper,  has  a  traverse 
of  i8-inches  and  a  perpendicular  range  through 
an  arc  of  15  deg.  to  permit  drilling  rivet  holes 
radially  to  the  center  of  the  boiler  which  is 
set  on  rollers  in  front  of  the  machine.  The 
last  movement  is  controlled  by  the  hand-wheel 
which  appears  immediately  beneath  the  gear 
reduction.  The  large  cut  shows  one  drill-head 
with  the  spindle  in  a  horizontal  position  and 
the  other  with  it  inclined  upward. 

The  feeding  mechanism  consists  of  a  feed- 
shaft,  crank  head,  rocker  pawl  plate,  pawl, 
ratchet  wheel,  feed  nut  and  feed  screw,  the 
thrust  of  the  latter  being  directly  upon  the 
back  end  of  the  spindle.  The  connecting  rod 
between  the  crank  and  rocker  plate  is  fitted 


Accidental  Inventions. 

Q\WALOWSKI,  in  the  Allgemeine  Inr 
genieur  Zeitung,  has  an  interesting 
article  on  accidental  inventions,  in  which 
he  mentions  first  that  the  phonograph  is  due 
to  an  accident;  Edison  having  related  that  one 
day  when  he  sang  in  the  mouthpiece  of  a  tele- 
phone, the  vibration  caused  the  fine  metal  point 
of  the  diaphragm  to  stick  in  his  finger,  which 
led  him  to  produce  the  talking  machine.  This 
story  is  probably  not  at  all  new  to  American 
readers,  but  perhaps  the  history  of  some  other 
inventions,  which  took  their  rise  in  Europe, 
may  be. 

Natural  indigo,  which  is  among  the  dearest 
dye-stuffs  known,  and  has  been  used  since  the 


Boit»  ifaett  drill  with  two  splnillem. 


with  a  spring  which  can  be  set  for  any  pres- 
sure of  feed,  so  that  it  is  impossible  for  this 
pressure  to  be  exceeded,  as  the  spring  is  com- 
pressed when  the  limit  is  reached  and  the  feed 
ceases  to  operate  until  the  pressure  is  reduced, 
thus  making  an  automatic  relief.  Change  of 
feed  is  effected  by  shifting  the  thumb  latch 
around  the  crank  head  and  a  range  of  feeds 
from  .oos-inch  per  revolution  of  spindle  to 
i-16-inch  can  be  obtained.  This  range  of 
feeds  covers  the  entire  requirements  of  drill- 
ing in  boiler  work. 

In  Germany  soundproof  building  blocks  are 
made  of  a  mixture  of  gypsum  with  sawdust, 
coke,  dust  or  ashes.  Some  chemical  skill  is 
required  to  make  the  mixture. 


twelfth  century,  at  least,  has  been  replaced 
very  largely  by  the  artificial  product,  which  is 
due  to  accident.  Sapper  is  said  to  have  dis- 
covered it;  but  Gawalowski  states  that  the  in- 
vention has  been  falsely  ascribed  to  Adolf  von 
Baeyer  (not  to  be  confounded  with  Alex. 
Bayer)  and  Hermann,  although  Von  Baeyer  is 
always  considered  as  having  been  the  father 
of  this  most  important  discovery.  Eosin  also 
owes  its  existence  to  A.  von  Baeyer,  who  was 
working  at  the  time  in  the  technical  high 
school  in  Miinchen,  and  discovered  it  by  acd- 
dent;  in  this  matter  Caro  having  been  of  as- 
sistance. The  Lauth  violet  and  methylene  blue 
were  also  products  of  accident;  the  first  being 
produced  by  Lauth,  and  the  second  by  Caro, 
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with  a  downwardly  inclined  extension  40  lead- 
ing to  a  suitable  receptacle  or  trough  41, 
whereby  the  material  may  be  conveyed  to  one 
side  of  the  device  for  removal.  This  receptacle 
31  and  Z2,  and  directly  in  front  of  each  bucket 
or  trough  is  supported  within  the  upper  frame 
17  and  adjacent  the  upper  wheels  22,  whereby 
the  buckets  pass  over  the  top  of  the  wheels 
and  to  a  horizontal  position,  the  material  falls 
directly  therefrom  onto  the  plate  40  or  into 
the  receptacle  or  trough  41.  In  order  to  pro- 
vide sufficient  space  for  the  receptacle  or 
trough  41  and  to  prevent  interference  there- 
with on  the  part  of  the  series  of  buckets,  the 
frame  17  is  provided  with  a  shaft  42  adjacent 
the  rear  end  thereof,  and  this  shaft  supports 
wheels  43  similar  to  the  wheels  22  and  19.  The 
series  of  buckets  runs  from  the  wheel  22 
across  above  the  frame  17  in  a  substantially 
horizontal  line  to  the  wheels  43,  from  which 
they  descend  along  an  inclined  plane  to  the 
lower  wheels  19  adjacent  the  bottom  of  the 
ditch. 

The  machine  is  the  invention  of  George  M. 
Schnell  and  C.  N.  Schnell,  of  Kellog,  Iowa. 


PORTABLE  ELEVATOR. 

The  object  of  this  invention  for  which  a 
patent  was  recently  issued  to  John  Beach,  of 
Harwood  Mines,  Pennsylvania,  is  to  provide 
a  construction  of  traveling  or  portable  ele- 
vators, designed  for  handling  various  loose 
materials  in  bulk,  and  adapted  to  rapidly  ele- 
vate the  same  from  a  bank  or  pile  for  loading 
cars  or  wagons,  or  for  delivering  the  material 
to  a  conveyor  line,  or  other  place. 

In  practice  the  track  which  supports  the  ele- 
vator will  be  laid  in  four  or  five  foot  sec- 
tions, and  there  will  be  sufficient  space  be- 
tween the  front  wheels  and  the  elevators  to 
permit  a  section  of  track  to  Ve  placed  in  posi- 
tion for  extending  the  track  already  laid.  The 
central  conveyer,  which  is  arranged  between 
the  rails,  and  the  side  conveyers,  which  project 
laterally  beyond  the  rails  are  adapted  to  not 
only  load  the  material  upon  the  car,  but  they 
also  clear  a  space  sufficiently  large  for  the 
machine  to  follow  up  its  work  without  hand 
shifting. 

When  moving  the  machine  from  one  place 
to  another,  the  bottom  buckets  may  be  taken 
off.     The  bearings  16  are  adjusted  by  means 


Ditch  Digging  Machine. 
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From  an  artistic  point  of  view,  the  book  is 
a  success  in  every  detail,  the  grouping  of  the 
numerous  illustrations  and  arrangement  of 
text  being  in  especial  good  taste  and  very  ef- 
fective. 

The  whole  is  enclosed  in  a  cover  of  rich 
deep  brown  color  embossed  in  gold  and  printed 
in  three  colors  from  an  original  design  of  un- 
usual strength  and  appropriateness. 

Contrators,  engineers  and  others  will  wel- 
come the  latest  edition  to  commercial  litera- 
ture. It  brings  to  their  hands  a  valuable  fund 
of  information  regarding  the  wide  possibilities 
of  high  grade  digging  machinery  as  built  by 
The  Ha)rward  Company. 


Catalog  Review. 


The  Ingersoll-Rand  Co.,  ii  Broadway,  New 
York,  are  sending  out  bulletin,  form  410,  show- 
ing some  mechanical  applications  by  com- 
pressed air  in  the  cotton  industries. 


The  catalog  of  Gears  has  been  issued  by 
The  Philadelphia  Gear  Works,  of  which 
George  B.  Grant  is  president  and  mechanical 
engineer.  This  catalog  contains  much  de- 
scription of  gears  and  gear  cutting. 


The  Raymond  Brothers,  143  Laflin  street, 
Chicago,  111.,  have  issued  a  small  monograph 
entitled  "Making  Air  Make  Money,"  which 
describes  the  Raymond  system  of  grinding  and 
separating. 


The  Parker  Hoist  &  Machine  Co.,  Chicago, 
111.,  have  issued  a  catalog  on  their  derricks, 
engines,  cranes  and  hoists.  An  illustration  of 
their  Parker  derrick  is  given  on  another  page 
of  this  magazine. 


American  concrete  mixers  are  illustrated  in 
a  catalog  issued  by  The  International  F.  & 
Fireproofing  Co.,  Columbus,  O.  These  ma- 
chines are  shown  in  a  great  many  styles  and 
a  great  variety  of  classes  of  work. 


Gas  power  excellence,  as  presented  by  The 
Angola  Engine  &  Foundry  Co.,  Angola,  Ind., 
describes  gas  and  gasoline  engines  for  electric 
lighting,  water  works,  irrigating,  ventilating, 
grain  elevators,  brick  and  tile  mills,  saw  mills, 
etc.,  etc. 


I.  H.  G.  gas  and  gasoline  engines  arc  de- 
scribed in  a  catalog  issued  by  The  Interna- 
tional Company  of  America,  Chicago.  It  also 
includes  sawing  outfits,  pumping  jacks,  gas 
attachments  for  the  use  of  gasoline  engines 
for  a  great  variety  of  services. 


The  Cutler-Hammer  Clutch  Co.,  Milwaa- 
kee.  Wis.,  have  issued  a  booklet  on  lifting^ 
magnets,  in  which  the  descriptive  matter  is 
given  first  and  then  a  set  of  eight  or  ten  actual 
photographs  are  included,  making  a  very  neat 
arrangement. 


The  B.  F.  Barnes  Co.,  Rockford,  111.,  have 
issued  an  illustrated  catalog  of  their  20th  cen- 
tury machine  tools,  including  upright  drills, 
gang  drills,  lathes,  tool  grinders,  key  seaters, 
etc.  The  catalog  is  6x9  and  has  88  pag^es 
printed  on  good  stock  and  with  fine  illustra- 
tions« 


The  Drake  Standard  Machine  Works,  Chi- 
cago, 111.,  have  issued  a  catalog  of  concrete 
asphalt  and  mortar  mixing  machinery,  either 
of  the  continuous  or  bath  mixing  description. 
The  illustrations  are  taken  from  actual  prac- 
tice and  show  the  machines  in  a  great  variety 
of  uses. 


The  Safety  Meter  Lock  Co.,  Columbus,  O.. 
have  issued  a  catalog  on  safety  seals  for  gas 
and  water  meters,  unions,  stopcocks,  meter 
locks,  railway  cars  and  other  purposes.  The 
catalog  is  6x9,  well  illustrated  and  contains 
much  useful  information  in  regard  to  these 
articles. 


The  Chicago  Concrete  Machinery  Co.,  20 
South  Canal  street,  Chicago,  111.,  have  issued 
a  catalog  on  concrete  mixing  raachiner>' 
which  contains  many  good  illustrations.  This 
company  are  making  some  experiments  of 
their  new  designs,  which  will  be  ready  for  de- 
scription. 


The  Males  Co.,  Cincinnati  and  New  York, 
have  issued  list  No.  30  of  Railway  and  Con- 
tractors' Equipment.  This  consists  of  loco- 
motives, steam  shovels,  dredges,  standard 
gauge  freight  cars'  equipment,  narrow  gauge 
passenger  equipment,  Bassast  unloaders,  ca- 
blcways,  etc. 
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caused  to  travel  to  and  from  upon  these  idlers. 

Still  another  object  of  the  invention  is  lo 
provide  the  tripper  or  deliverer  with  an  im- 
proved mechanism  by  means  of  which  move- 
ment in  either  direction  may  be  imparted 
thereto  from  the  conveyer-belt  without  chang- 
ing the  direction  of  travel  of  the  belt  and 
without  making  use  of  traction-wheels  en- 
gaging a  track  or  equivalent  structure. 

The  invention  also  contemplates  the  produc- 
tion of  a  novel  tripper  or  deliverer  for  belt 
conveyers  of  very  simple  and  inexpensive  de- 
sign which  is  adapted  for  thoroughly  satis- 
factory and  efficient  operation. 

With  these  objects  in  view  and  others, 
which  will  hereinafter  appear,  the  invention 
comprises  certain  novel  features  of  construc- 
tion, combination,  and  arrangement  of  parts 
which  will  be  hereinafter  described,  reference 
being  had  to  the  accompanying  drawings,  in 
which  corresponding  parts  are  designated  by 
similar  characters  of  reference  throughout 
several  views.  It  is,  however,  to  be  under- 
stood that  changes  may  be  made  in  the  ap- 
paratus without  departing  from  the  spirit  of 
the  invention  or  exceeding  the  scope  thereof, 
which  is  clearly  defined  in  the  appended  claims. 

A  tripper  or  deliverer  constructed  accord- 
ing to  th2  present  invention  comprises  an 
elongated  or  extended  base  of  sufficient  length 
to  extend  over  and  rest  at  the  same  time  upon 
a  plurality  of  spaced  supporting  members,  a 
framework  for  the  support  of  two  or  more 
bend-pulleys  or  other  suitable  devices  for 
causing  the  belt  to  discharge  its  load,  and  a 
hopper  or  its  equivalent  to  receive  the  mater- 
ial discharged  from  the  conveyer-belt.  The 
invention  also  comprises  means  for  retaining 
the  tripper  or  deliverer  in  proper  alignment 
with  respect  to  the  supports  upon  which  it 
rests  and  suitable  mechanism  for  imparting 
movement  to  the  tripper  or  deliverer  in  the 
direction  of  its  length. 


The  Factory  is  the  name  of  a  new  monthly 
publication  which  will  be  issued  Nov.  i  by  the 
System  Company  of  Chicago.  It  is  announced 
that  it  will  be  devoted  exclusively  to  those  in- 
terested in  manufacturing,  particularly  factory 


owners,  superintendents,  foremen  and  busi- 
ness executives  generally.  A.  W.  Sha'w  is  the 
editor.  The  contents  of  the  first  issue  are 
made  up  of  descriptive  articles.  It  will  h-T- 
thirty-six  pages  and  a  number  of  half-tones. 


Longmans,  Green  &  Co.  announce  the  re- 
moval of  their  Chicago  office  to  84  Wabash 
avenue,  where  they  hope  it  will  be  for  the 
greater  convenience  of  their  customers  in  the 
Middle  West,  where  supplies  of  a  selected 
list  of  their  educational  books  will  be  kept  in 
stock.  All  orders  for  miscellaneous  books 
must  be  sent  to  the  New  York  oflfice,  as 
heretofore,  located  at  91  Fifth  avenue.  New 
York  City. 

Economical  Machinery  for  the  Coal  Mine. 
Ingersoll-Rand  Company,  11  Broadway,  New 
York.  Form  53A.  24  pages  z%  ^  5f4  inches, 
15  half  tones.  This  neat  and  handy  leaflet 
gives  a  variety  of  information  conceminc^  the 
various  machines  for  the  coal  mine  mairafac- 
tured  by  this  company.  Ten  entirely  distinct 
lines  of  apparatus  are  treated  of,  all  up  to  date 
and  of  the  highest  efficiency  in  their  respective 
classes. 


The  McMyler  Manufacturing  Co.,  Cleve- 
land, O.,  have  issued  a  catalog  on  locomotive 
cranes,  bridge  conveyors,  grab  buckets,  car 
dumpers,  etc.  The  illustrations  clearly  d»- 
fine  the  many  uses  to  which  these  machines 
can  be  placed  and  the  illustrations  are  very 
concise.  The  catalog  also  includes  the  well 
known  Hayward  patent  orange  peel  buckets. 


The  D.  T.  Williams  Valve  Co.,  Cincinnati 
O.,  has  issued  a  complete  catalog  and  price  list 
of  high  grade  engineering  appliances,  consist" 
ing  of  brass  and  iron  valves,  gauge-cocks,  fit- 
tings, oil  and  grease  cups,  lubricators,  stean 
traps,  separators,  etc.  The  catalog  is  excep- 
tionally well  illustrated  and  is  of  160  pages 
and  includes  a  few  pages  of  general  informa- 
tion. 


The  Peerless  Motor  Co.,  Lansing,  Mich, 
are  sending  out  circulars  on  their  gasoline  en- 
gines and  contractors'  hoists,  which  are  baih 
at  various  sizes,  a  5-hp.  vertical  four  cycle  en- 
gine and  double  drum  geared  hoist,  having  a 
capacity  of  1,000  pounds,  150  feet  per  minote^ 
or  2,000  pounds,  78  feet  per  minute,  both 
mounted  on  one  base,  thus  making  a  neat, 
compact  and  rigid  outfit. 
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overhead  "I"  beam  track.  The  entire  equip- 
ment is  controlled  by  an  unskilled  operator, 
who  rides  in  the  cage,  also  being  in  a  position 
to  dump  and  handle  the  bucket  from  the  cage. 
An  operator  with  an  equipment  of  this  class 
will  handle  a  large  tonnage  at  little  expense 
for  power.  The  coal  may  be  handled  by  means 
of  the  regular  bucket  shown  or  by  means  of  a 
grab  bucket,  unloading  direct  from  the  car 
and  delivering  to  the  boiler  room. 


Fig.  4 — A  2-ton  trolley  hoist  handling  coal  and  ashes  in 
TOilcr  room  of  street  railway  power  house.  This 
eq^uipraent  gives  a  traversing  speed  of  850  feet  per 
minute,  and  a  lifting  speed  ofZO  to  25  feet  per  minute. 
The  track  consists  of  standard  structural  I-beam.  The 
operator's  cage  is  dropped  to  a  point  where  he  can 
not  only  control  the  hoisting  and  traversing  move- 
ment of  the  machine,  but  at  the  same  time  can  dump 
and  manipulate  the  bucket  from  the  cage.  The  crud- 
est of  labor  only  is  reauired  for  operating  this  equipj- 
ment.    One  man  will  handle  a  large  tonnage  in  a  day. 


The  ashes  are  readily  handled  by  means  of 
the  regular  dump  bucket,  which  may  be  placed 
in  front  of  the  boilers,  so  that  when  full,  the 
trolley  hoist  may  be  brought  in  position,  the 
bucket  attached  to  the  lower  hook,  carried 
away  and  dumped  and  returned  to  the  point 
for  refilling.  The  equipment  gives  a  travers- 
ing speed  of  350  ft.  per  minute  and  a  lilting 
speed  of  15  to  20  ft.  per  minute.  These  speeds 
have  been  found  to  be  best  adapted  to  this 
class  of  service,  in  the  hands  of  inexperienced 
operators. 

A  common  application  of  hoists  about  a  car 
barn  or  repair  shop  is  for  handling  the  motors 
to  and  from  the  car  trucks  for  lifting  the 
trucks  and  axles  and  for  handling  such  parts 
to  the  lathe.  Illustration  No.  5  shows  a  port- 
able electric  hoist  hooked  in  a  jib  crane  and 
placing  a  pair  of  wheels  in  a  heavy  lathe.  The 
same  type  of  hoist  is  used  attached  to  the 
bridges  of  overhead  traveling  cranes  and 
worked  in  tandem  for  lifting  the  end  of  the 
car,  so  that  the  trucks  can  be  run  out  from 
under  the  body. 

The  portability  obtained  in  the  hoist  by 
balancing  the  entire  mechanism  on  a  single 
top  hook  greatly  facilitates  the  application  of 
such  a  hoist  to  these  varying  uses  about  a  car 
barn  or  shop,  as  a  hoist  of  this  class  can  be 
easily  attached  to  any  overhead  support  and 
at  the  same  time  lift  or  pull  at  an  angle. 

The  controller  is  usually  attached  direct  to 
the  hoist,  and  operated  by  means  of  pendant 
cords.  Where  it  is  desirable  the  controller 
may  be  placed  at  a  stationary  point,  so  that 
the  hoist  may  travel  on  an  overhead  trolley 
or  the  bridge  of  a  traveling  crane.  In  this 
case  the  controller  and  rheostat  are  removed 
from  the  hoisting  motor,  and  placed  on  a 
convenient  column,  or  on  the  wall.  Every 
function  of  the  machine  is  thus  controlled 
from,  a  stationary  point 

Illustration  No.  6  indicates  applications  of 
this  character.  The  large  traveling  crane  in 
the  foreground  is  equipped  with  a  portable 
electric  hoist,  which  is  shown  suspended  about 
the  center  of  the  bridge.  The  controller  and 
rheostat  are  removed  from  the  hoist  and 
placed  in  the  operator's  cage  at  the  right  All 
functions  of  the  crane  are  controlled  from 
this  cage. 

A  very  economical  application  of  the  port- 
able electric  hoist  is  shown  in  illustration  No. 
7.  The  several  hoists  shown  are  hooked  in 
trolleys  on  the  jibs  of  cranes.  Each  crane  is 
mounted  in  such  position  that  the  hoist  can 
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ilUYUMillinff    Cutters 

of  e\*cry  de>CTipli<>n 
corrrctly  made  and  guaranteed  in 
cvcr>-  respect. 


Prompt  delhrry. 


The  National  Tool  Company, 


CLEVELAND 

OHIO 


THE  JACOBS 

IMPROVED    DRILL   CHUCK 

WITH  TOOTHED  SLEEVE  AND  KEY. 


16.  1902. 


NO.  1-CAPAMTY  O  TO  19  64*.     CUT  AOTUA&.  SaS. 

We  do  not  need  to  say  a  word  about  these  Chucks  ;  any  good  mechanic 
can  read  them  "like  a  book." 

Write  for  illustrated  catalogue  showing  the  6\*e  sizes  of  Drill  Chucks 
we  manufacture. 


The  Jacobs  Manufacturing  Co. 

34  UNION  PLACE 

Hartford,  Conn.,  U.  S.  A. 


RKS 

Complete  Industria  ^  ^^ 

«^»<J  IVE5 

PORTABLE,   RAILW>D«i_  _ 


Portable  Track 

^^^^^^■^■■W^ 

Coal  Cars 

Switches 
Ralls 

B^^^p 

Wheels 
Dump  Cars 
Axles 

Turntables 

^^SS^KB^^^ 

Crossings 

Frogs 

Write    for  Oataloffue  Vo.  48. 

Skips 

ARTHUR    KOPPEL    COMPANY 


1  33  Morris  Bulldlnff  -  New  York 

1641   Monadnock  Block  Chloagro 

1  604  Maohesney  Buildlngr       PIttsburfirh 
1512  Chronicle  Bulldlngr,  San  Francisco 
WORKS:    KOPPEL  P.  0.  Homewood,  Beaver  Co.,  PA. 
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STEAM  AND  ELECTRIC. 

Specially  adapted  for 

Contractors,  Pile  Driving,  Bridge  Build' 
ing.  Quarry  and  Mine  Use. 


Suspension  Cableways 
Slateworking 

Machinery 


S.  FLORY  MFG.  CO. 

BANGOR,  PA. 


LAMBERT 

STEAM  -  ELECTRIC 

HOISTING  ENGINES 
CABLEWAYS 

ARE  BUILpT  FOR  BUSINESS. 


LAMBERT 
HOISTING 
ENGINE  CO. 
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5^H  ARK,  N.  J. 


Stroudsburg 
Engine  Works 


STEAM  HOISTING 
ENGINES 

ELECTRIC  HOISTS 

for  nri«l>:i'  BuiMui)^.  Pile  I>ri\in>; 
an«l   GffntT.il    Contractors'  Work, 

Coal  Hoistinjz:,  Mininjz:  and  Quarrying  Hoists. 
STROUDSBURC,  PA. 


Adjustable    Multiple 
Drills 


The  No.  10  High  Speed  Multiple  Drill 
has  all  the  latest  improved  features, 
including  automatic  knock-off,  and  is 
designed  especially  for  the  use  of  high 
speed  drills.  Spindles  can  be  adjusted 
to  cover  any  lay-out — circular,  square 
or  irregular — within  tlie  capacity  of 
the  head. 

The  machine  illustrated  will  drill  16 
one-half  inch  holes  to  the  depth  of  one 
inch  in  20  seconds  in  cast  iron. 


IVn'/e  forjurthcr  informatioti . 

Baush  Machine  Tool  Co. 

SPRINGFIELD,  MASS. 
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About  Scully  Service 

C  We  give  you  **  what  you  want  when  you  want  it.**    98  per  cent,  of  what  you 
want  is  in  our  own  stock,  the  other  2  per  cent,  we  buy  for  you. 

C  We  are  here  to  serve  you  ;  to  be  so  useful  to  you  that  **  you  get  the  habit  ** 
of  sending  to  Scully  for  Eumrythlng  in 

IRON    AND    STEKL 

MACHINERY   AND  TOOLS 

Structural  Steel,  Bars,  Plates,  Sheets,  Boiler  Tubes,   Rivets,   Bolts,  Nuts,   Etc. 
Machinery  and  Tools — electric,  pneumatic,  hydraulic,  steam  and  hand  power. 

Send  for  the  **  Scully  Blue  Book^'  if  you  don't  get  it  already. 
It  is  wonderfully  useful  and  it  is  FREE, 

SCULLY  STEEL  &  IRON  COHPANY 

96  North  Halsted  St„  Chicago 
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THIS  IS  TOO  EASY! 

<^  Tbe  only  tools  needed  to  lengthen  or  shorten  a  Clouser 
Link  Chain  are  your  two  hands  and  a  happy  smile.  C.  Sim- 
plicity is  the  keynote  of  the  Clouser  principle.  C.  There  are 
i:)t)ly  i\A  many  parts  to  a  Clouser  chain  as  there  are  links,  and 
the  teeth  are  on  the  links.  C.  Clouser  chains  will  run  at  high 
speed  Ixtiveen  short  centers.  C.  The  sprocket  flanges  guide 
tht'  chain  accurately.  C.  For  transmission  of  power  at  high 
speed,  iov  strength  and  for  economy  there  is  no  equal  to  the 
Clouser  Link  Chain. 


■f^^^c 


Link  Chain  Belt  Co. 


Our  Catalog  vill  iRtartttyou. 
Writs  far  it. 


Buffalo.  N.Y. 
Rochester,  N.Y. 
S3rracu8e.  N.Y. 
Dlica,  NY. 
Troy.  NY. 
Newburg.  N.Y. 
Philadelphia,  Pa. 
PittstMirgh,  Pa. 
AUoona,  Pa. 
p:rie.  Pa. 
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Chicago,  III. 
San  Francisco.Cal. 
Boston.  Mass. 
Washington.  D.C. 
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Indianapolis.  Ind. 
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Kansas  City.  Mo. 
Louisville,  Ky. 
Birmingham.  Ala. 
Bridgeport.  Conn. 
New  Orleans,  L*. 
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Wheeling,  W.  Va. 
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If  yoti  need  a  Clam  Shell  BticKet, 

send  for  one,  and  if  not  satisfaAory  after  working   it   ten 
days,  return  it,  and  we  will  pay  the  return  freight, 

GEO.    HAISS    MFG.    COMPANY 

I4lftt  Strict  and  Rld«r  Av«nu«   (MOM)    NEW  YORK  CITY. 


Convert  your 
Hand  Cranes  into 
Power  Cranes, 

In  a  recent  installatioD  of  ttiis 
kind,     an    old     hand    traveling 

crane  in  an  erecting  shop  was 
remodeled,  fitted  with  a  cage  for 
operator  aud  a  6  ton  Y.  Sl  T* 
Klectric  Hoist,  at  a  cost  within 
:>[  ,000.  A  regular  electric  crane 
to  handle  the  same  work  would 
have  cost  $3,500—0  saving  in 
first  cost  of  52,5CH>,  or  $100  ]rer  \*ear  on  interest  charges,  figuring  at  4%. 
There  is  also  a  large  economy  in  cost  of  repairs,  for  the  sturdy,  wear-resist- 
ing V.  L^  T-  Kkctric  Hoist  i^ives  little  I  rouble. 


yiird    ■      -    ;        „•.  ;  ;„ -.      1^.!=.  mi.r   and   jiioie    u'JiBcicm 

UuTHl  v^ilh  tmitfjt   dfsvt-n    iroUey   ntid  tniikf   t-aftc  hir 
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GRAB  BUCKETS 

for  handling 

Coalt  CrusHed   Stone 
and  Sand. 

This  is  a  two-rope  type  bucket, 
and  can  be  readily  attached  to  a^' 
derrick,  crane  or  bucket  trolley 
that  is  operated  by  a  two-drum 
hoist.  '^, 

The  correct  proportions  and  sim- 
plicity fflye  iiigiiest  efficiency. 


Bulletin  **A"  gives  complete  description 
and  specification. 


Hoisting  Machinery 
Company 
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CLAM  SHELL  BUCKET 
Best   Dis:s:er  on    Earth. 

Built  of  steel  throughout  in 
all  sizes  and  weights  for  all 
purposes. 

Simplest,  strongest  and  most 
durable  bucket  made. 


2  yd.  bucket  buili  for  Ornvci^  &  Stephe^mCo 


We  also  build 
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Complete  Cable  Equipment 

OF  THE 

Chicago  City  Railway  Co. 

THE  CHICA60  HOUSE  WRECKING  CO.  B0U6HT  OUTRIGHT  ALL  THE  MATERIAL  USED  IN  THE 
CABLE  SYSTEM  OF  THE  CHICAGO  CITY  RAILWAY  COMPANY, 

Representing  Equipment  That  Cost  Originally  Ower  $6,000,000. 

We  are  now  engaged  in  listing  and  arranging  this  material,  and  will  shortly  have  a  com- 
plete record  of  everything  contained  in  this  purchase.  In  the  meantime  we  name  below  such 
Items  as  we  are  ready  to  make  quick  delivery  on.  It  is  at  the  best  but  an  abbreviated  record. 
If  you  are  in  the  market  for  a  lar^e  equipment  of  any  kind,  write  us  for  a  quotation.  We  are 
in  a  position  to  make  you  exceedingly  low  prices  and  quick  delivery. 


Engines 

2  Single  Cylinder,  single  expan- 
sion. "Green  Wheelock"  en- 
gine«,iaOO  h.p.  normal  capacity. 
SSx72  cylinders. 

4  Single  cylinder,  single  expan- 
sion, "Wheelock"  engines,  800 
h.p.,  80x60  cylinder.  Two  with 
76  ton  fly  wheels  and  two  with 
45  ton  fly  wheels. 

4  Single  cylinder,  single  expan- 
sion "Wheelock"  engines,  460 
h.p.,  24x48  cylinder. 

2  Single  cylinder,  single  expan- 
sion "Wheelock"  engines,  ICOO 
h.p.,  88x72  cylinder,  with  65  ton 
fly  wheels. 

Boilers 

3  Upright  Harleton  boilers.  300 
h.p.,  with  Roney  stokers. 

3  Upright  Hazleion  boilers,  600 
h.p..  with  Roney  stokers. 

2  Upright  Hazleton  boilers,  600 
h.p.,  with  Roney  stoker. 

4  Return  tubular  boilers,  125  h.p., 
with  Murphy  stoker. 

2  Babcock  &  Wilcox,600  h.p  ,with 
Murphy  stoker. 

Bsltlng 

2  Belts,  leather  base  with  canvas 
top,  65'  wide,  each  200  feet. 

1  Belt,  leather  base  with  canvas 
top,  48*  wide,  175  feet  long. 

Pullsys.  Fly  WtiMs.  ste. 

2  Driving  pulleys.  25  ft.  diam.,  5 
ft.  face. 

2  Driving  pulleys,  82  ft.  diara.,  5 

ft.  face. 
4  Driving  pulleys,  24  ft.  diam.,  50 

inch  face. 
2  Fly  wheels.  45  tons  each. 
2  Fly  Wheels,  65  tons  each. 
2  Fly  Wheels.  76  tons  each,  CO  ft. 

diam..  40  inch  face. 
2  Double  driving  gears,  7  f t.diara. 

41  inch  face. 
2  Double  driving  gcars.IO  ft  diam. 

41  inch  face. 
8  Double  driving  gears,  5  ft  diam. 

21  inch  face. 


0  Double  driving  gears,10ft.diam. 
24  inch  face. 

5  Driving  gears,  6  ft.  diam.,  16  in. 
face. 

6  Driving  gears,  10  ft.  diam.,  15 
in.  face. 

2  2-Grooved  pulleys,  13  ft.  6  in. 

diam. 
9  4-Grooved  pulleys,  13  ft.  6  in. 

diam. 
14  6-Grooved  pulleys.  18  ft.  6  in. 

diam.,  complete  with  shafting, 

bearings,  etc. 
4  5-Grooved  sheave  wheels,  13  ft. 

6  in.  diam. 

2  12  ft.  sheave  wheels. 

3  12-ft.  single  sheave  wheels. 

Shafting  and  Bssrings 

11  Pedestal  bearings  and  bases  for 
16  in.  shafting. 

466  feet  10'  shaft. 

250  feet  12*  shaft. 

800  feet  14"  shaft. 

122  feet  16'  shaft  with  3  solid  coup- 
lings. 

1  Western  Jaw  Clutch  for  16  in. 
shafting. 

Hsstsrs,  Extiaustsrs.  «te. 

4  1000  h.p.  Baragwanath  copper 
tubes. 

7  SchaefTer  &  Budenburg  exhaust 
steam  injectors  No.  12. 

1  26  in.  exhaust  head  with  26* 
pipe,  70  ft.  long. 

2  j8  in.  exhaust  heads  with    18* 


f)ipc.  50  tt.  long, 
ai * ' 


1  large  receiver,  4  ft.  diam.  by  20 
ft.  long. 

2  Hazleton  closed  feed  water 
heaters,  12  ft.  long,  6  ft.  diam.. 
copper  tubes. 

2  12-m.  exhaust  heads,  with  12  in. 

exhaust  pipe  CO  ft.  high. 
1  Hazleton  feed  water  heater,2000 

h.p..  with  copper  tubes. 

1  Hazleton  feed  water  heater,1500 
h.p..  with  copper  tubes. 

2  Schaeffdr  &  Budenburg  exhaust 
steam  injectors  No.  6. 

2  24-in.  exhaust  heads  with  24  in. 
exhaust  pipe,  70  feet  high  with 
butterfly  valves. 


CosI  and  Ash  Conifsying 
Mschinsry 

6  Hoppers,  18  tons  capacity  each. 
1  Hopper.  100  tons  capacity. 
1  Hopper,  40  tons  capacity. 

1  Plignt  conveyor.  60  ft.  (ong. 

2  Bucket  Conveyors  ea.  100  long. 
6  Hopper.  16  tons  each. 

2  Coal  Cars,  1500  lbs.  capacity. 

RsllMTsy  Osnsraler 

1  500  k.  w.  660  volt  railway  gener- 
ator, G.  B.  make. 

Cruelbis  Stsel  Csbis 

140.000  feet  1 6-16  in.  cable  used  in 
operating  the  system.  This  cable 
is  mostly  in  flrst-class  condition, 
in  fa<^  some  of  it  has  never  seen 
any  service.  It  is  a  regular 
hoisting  cable  and  can  be  used 
for  general  purposes.  Samples 
sent  on  application. 

Olrdsr  Ralls 

Over  80  miles  of  7  in.  and  4»4  in. 
grirder  rail  in  excellent  condi- 
tion. Can  be  used  for  relaying 
purposes  as  well  as  for  structural 
and  other  uses,  such  as  concrete 
and  foundation  work.  At  a 
special  low  price  to  large  users. 

Pumps 

8  12  A14 duplex  pumps.  2  20-7ia 
212-8-12.    4  9^J-10. 

Pipe  snd  Fittings 

1000  tons  Wt.  Iron  Pipe  in  sizes 
from  6  in  to  24  in.  50  tons  of 
Valves  ranging  up  to  24  in.  All 
kinds  of  large  size  extra  heavy 
fittings. 

MIsecllsncous 

1  25  h.p.  Erie  single  cyl.  engine. 
1  steam  driven  double  cyl. hoist- 
ing machine.  1  Kxl2  Ene  engine. 
1  ship  capaun.  60  iron  lockers. 
1  lU  h.p.  Westiughouse  engine. 

Bc:ldft  thMsanrfuf  •  im  Isfaei 
•vsrythiag  nqnirid  ftr  the  tf stiant  ff  ■ 
(Iret-elut,  Bp-to-dais  pM 


In  addition  to  this  list  of  equipment  we  have  our  regular  stock 
of  machinery  and  mill  supplies,  the  largest  on  earth. 

:ASK  for  special  catalogue  No.  81 1.  Most  wonilerful  book  of  reference  ever  Ittued.  It  will  pay  you  te  keep  It  Handy. 

Chicago    House  Wrecking'   Co. 
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THE  TRENTON  IRON  CO. 

TUSNTON,  H.  J. 

IDE  BOPE-AKRUL  TBAIWATS 


BUCKETS 

or 
ALL    KINDS 

Send  for  Catalog 

THE  KIESLER  COMPANY 

Sm«hmii  Mid  Praft  StrMts 
CHICAGO 


POR  EVERY 
PURPOSE 


Bottom  Dump  Buckots 
Caisson  Buckots 
Coal  Buckots 
SolNRighting  BuckoU 

Exc«lsl*r  Buckets  deposit  all  the 
contents  in  one  pile  in  one  second 
with   but   one    man    to    operate. 


WriUjor  Our  Caialogtu 


G.  L.  Stuebner  Iron  Works 

\9rwam  A  v«.  Mid'  EtovaiKk  Straat 

Long  Islmnd  Qty,  N.  Y. 


We  Are  Elevating'  Ore 

300  feet,  50  tons  an  hour,  for  leas  than 

One- Half  of  One  Cent  a  Ton 

Send  for  Catalog  No.  16 
THC  C.  O.  BARTLETT  <Sl  SNOW  CO. 

Clev^lmnd*  OKIo*  U.  S.  A« 
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Send  for  our  nmw  bulletin  about 

LIFT  MAGMETS 

^he  BROWNING  CNGINCERING  COMPANY 
Cleveland*  OHio 
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The  Vulcan  Iron  Works  Co. 

127  Vulcan  Place,  Toledo,  Ohio 


OPERATED  BY  STEAM.   ELECTRICITY    OR  COMPRESSED  AIR. 

The  New  Model  Heavy  Duty  Vulcan  Shovels  are  substantially  built 
throughout,  with  every  part  of  sufficient  strength  to  withstand  the  heaviest 
strains.  The  engines  are  simple  in  construction,  rapid,  efficient,  and 
under  perfect  control  at  all  times.  Equipped  with  a  free,  easy-steaming 
boiler,  which  reduces  fuel  consumption  ;  cast  steel  gears,  with  cut  teeth, 
which  reduce  the  friction,  vibration  and  strain  on  the  machinery.  They 
are  rapid,  well-balanced,  well-constructed  and  serviceable  shovels  in  every 
respect,  and  will  not  tear  themselves  to  pieces.  Built  in  standard  sizes, 
ranging  from  22  to  1 10  tons  in  weight,  and  f  to  5  cubic  yards  dipper. 

JVfiie  for  Catalogue, 


The  Vulcan  Iron  Works  Co. 

I2r  Vulcan  Place,  Toledo.  Ohio. 


%  ?  t  %  t« 
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Electric  Locomotives 

FOR  INDUSTRIAL  RAILWAY  SERVICE 

UNIT  driving  effect,  as  secured  by  the  coupling  of  drivers  on  a 
steam  locomotive,  is  provided  in  electric  locomotives  by  the 
Qoodman  Single-Motor  Type  of  Construction. 

Only  in  this  locomotive — patented  in  its  essential  features,  and  made 
by  no  other  manufacturer — is  there  to  be  had  the  ultimate  of  starting 
and  hauling  power  afforded  and  insured  by  the  unit  drive  of  all  four 
wheels  by  a  single  armature. 


7  TON  GOODMAN  SINGLE  MOTOR  ELCCTRIC  LOCOMOTIVE. 

No  wheel  can  slip  until  they  all  slip,  and  the  speed  of  all  is  always 
the  same. 

Especially  adapted  to  industrial  haulage  work,  operating  readily 
over  rough  tracks,  on  light  rails,  around  sharp  curves  and  through  narrow 
gangways.     No  wider  than  the  wheels. 

Fitted  with  enclosed  motorman' scab  when  so  required,  as  in  gen- 
eral outdoor  work. 

Its  characteristic  points  are  too  numerous  for  discussion  here.  Let 
us  tell  you  them  fully  by  mail. 

Goodman  Mariufacturirig;  Co. 

HAlBted  St.  (Sk  48tlk  PlAce  .  -  CHICAGO.  ILL. 


»5 


HIGH  GRADE  HOISTING  MACHINERY 

SOMETHING  NEW 


RUNS   IN  OIL 


WWTK  POM  ^ANfTlCULAKS 


THE  NATIONAL  EQUPMENT  CO. 


ctucAoo.  nx- 


Wk    MAKUFACnniK 

Pnsumatic  Chain  and  Rop«  Hoists, 

Derrick  Grabs  and  Swinging  Gaars, 
Hining  and  Contractor's  Hoists, 

Stationary  Engines 

and  •fisinos  mado  •■poclaify  for  dlrod  atloehmofit 


All  af  tbe  whQ%t .  ^a  lie  used  with  either 
itsuB  «t  nistpmiMil  air,  mod  cmn  be 
vule  nrrershte  tiataotly. 


The 

Dalce  Ensfine 
Company, 

Grand  Haven,  jMich. 


If 


i6 
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THERE'S  A  PROFIT  you  can  bank  on 

in  using 


HAYWARD 

Orange  Peel  and  Clam  Shell 

BUCKETS 


AND  DIQQINQ  MACHINEkV 


Our  buckets  will   give    maximum   results   with 

minimum  operating  cost,  and  are  built  to 

meet  any  emergency  successfully. 

THEY  WILL  OUTLAST  ANY  OTHER 
BUCKET  BUILT. 

SEND  FOR  CATALOG  AND  PULL  PARTICULARS. 

The  Hayward  Co. 

97  to  103  Cedar  St.,  NEW  YORK 


NORITIERN 
CRANES! 


These  Electric  Cranes  possess  features  of  great  interest  to  both  the  practical  man  and  the  manager. 
All  capacities  trp  to  100  tons  in  large  variety  of  design.  Also  hand  traveling  and  jib  cranes.  Learn 
about  them  before  you  purchase. 

NORTHERN  ENGINEERING  WORKS 

IT  Ch«n«  St  DETROIT.  MICH. 
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AUTOMATIC  INJECTORS 


1886-19071  WIN  THE,  LAUREL  WREATH  |saWa500;00O 


The  World's  Standard  Boiler  Feeder 


MANUPACTURBD  BY 


Penberthy  Injector  Company 


(LASOBST  m  -me  world) 

Detroit,  Mich.,  U.  S.  A. 


-1 


».  T. 
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Gears  and 
Qear  Cutting 

of  all  descriptions. 


Teeth  planed  in  bevel  gears  theoretically 

correct  by  the  latest  improved 

machinery. 

THB 

VAN  DORN  &  DUTTON 
COMPANY 

CleveUuid,  Ohio 


Cut  Gears 

and 

Qear  Cutting: 


spur 


Bevel 


Equipped  with  tbe    latest    aradera 
tooto.     Prooipt  delivery. 

The 

Horsburgh  &.  Scott  Co. 

Cleveland,  Ohio 


Adjustable    Multiple 
Drills 


The  No.  10  High  Speed  Multiple  DrUl 
has  fill  the  latest  improvt.^  features^ 
including  automatic  knock -off,  and  is 
desired  especially  for  the  use  of  high 
speed  drills.  Spindles  can  be  ad  jilted 
to  cover  any  Iflv-oiit — circular*  square 
or  irregialar— within  the  otpacity  of 
the  head. 

Tbe  machine  illustrated  will  dnU  1$ 
one- half  incti  hote  to  the  depth  of  one 
inch  in  W  seconds  in  cast  iron, 


IVfiie  far  further  infat  mafwn  * 

Baush  Machine  Tool  Co. 

SPRING  FIELD,  MASS. 
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llU  T  U  Millins   Cotters 

of  CTcry  dcKriptioo 
correctly  made  and  goanuiteed  in 
evefy  respect. 


The  National  Tool  Company, 


Prompt  delivery. 

CLEVELAND 


THE  JACOBS 

IMPROVED    DRILL   CHUCK 

WITH  TOOTHED  SLEEVE  AND  KEY. 


M.  1902. 


NO.  1— CAFAamr  o  to  ia  04'.   cut  actual,  sos. 

We  do  not  need  to  say  a  word  about  these  Chucks  ;  any  good  mechanic 
can  read  them  "  like  a  book." 

Write  for  illustrated  catalogue  showing  the  five  sizes  of  Drill  Chucks 
we  manufacture. 


The  Jacobs  Manufacturinsf  Co. 

34  UNION  PLACE 

Hartford,  Conn.,  U.  S.  A. 
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NEWTON 


(REGISTERED    TRADE-MARK) 


No.  2  Combination  Cold  Saw.  Fittod  with  *'  PREMIER  **   Insortod   Tooth   Saw.   Making  a   MItra 
Cut  Through  a  18-Inch  l-Boam,  with  Food  of  IH'  por  Minute. 


Slab  Milling  Machine 
Vartical  Milling  Machinas 
Kay-saat  Milling  Machinas 
Horizontal,  Portable  and  Floor 


Portable,  Crank  and  Goarod  Slottors 
Rotary  Planors,   Portable,  Stationary 

and  Mounted  on  Round  Base. 
Gear  Cutters 
Boring,  Drilling  and  Milling  Machines      Steel  Foundry  Saws  and  Shapers 

Cold  Sawing  Machinery  for  All  Classes  of  Work. 

New  catalog  Jk  on  request. 


NEWTON  MACHINE  TOOL  WORKS 

(Ineorporatod) 

PHILADELPHIA.  U.  S.  A. 


^ 
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The  ^-MvinO^  Lathe 

A  ■MifadiriiK  pnfMHiH  flat  iiMids  i»HM.   A  tipiriir  M  \m  aH  Uiis  if  tiaft 
tinilig  ip  to  3i'  iiMikr.   Sni  tor  mv  FiMir  A. 


FITCHBURG    MACHINE    l¥ORKS,    Fltchbarr.   Mass. 


The  All-Embracing 
DILL 


The  range   of    work    an 
ordinary  size  Dill  Slotter 

will  cover  is  a  matter  of 
amazement  to  a  person  un- 
acquainted \inth  the  special 
features  of  this  machine. 


Stnd  for  Catalogtu, 


THE  DILL  SLOTTER  PEOPLE 


PHII^ADKI^PHIA.  PA. 
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GRBEN    PNEUMATIC   HAMMERS.             1 

^ 

d^^ 

have  been  adopted  by  the  largest  users 
in  the  world  on  account  of  their  simple 
construction,  low  cost  of  maintenance, 
and  great  power  and  speed. 

^«^ 

Senl  on  trial. 

Dayton  Pneumatic  Tool  Company 

Dayton,  Ohio 

New  York                                       PitUburg                                       St.  Paul                                      San  Prandaco 

BsUblished  1854 


Thomas  Smith 
Company 

Cold  PrMMd  Sh«#t  M#UI  ProdueU 
Haairy  SUal  Stampings 

for 

AiftomobM«s,  Ball   B«a rings  and 
Spscialtlas.    Die  Making. 

Worcester,  Mass. 


STARRETT    TRANSIT 

Por  Architects,  Carpenters,  Contractors, 
maaons,  millwrights,  and  all  who  require 
a  level  and  instrument  for  taking  angles  at 
a  low  price.  Weight,  packed,  15  lbs.  Height 
from  2  ft.  8  in.  to  4  ft.  8  in.  Sight  tube,  level 
case  and  graduated  arcs  nickel  plated ;  other 
parts  japanned. 

No.    99P,    with   telescope,    long   legs   and 
ground  level  vial,  prepaid, 

$28.00 

Send  for  282  page  Catalog  No.  182  of  fine 
mechanical  tools.    Just  issued. 

The  L.  S.   Starrett    Co. 

Athol,  Mass.,  U.  S.  A. 


RUBOIL  BELTING 

For  power  transxnissioia  and  belt  conveying. 


Writs  for  new  hookimt  Jk. 


PHII.AD£LPHIA.    PA. 

NEMTARK,  N.  J.  BOSTON.  MASS. 


♦  •  ♦ 


s 
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FOR 

Bridge,  Boiler, 
Car.  Craie,  Taili, 
Dredge,  Sluml, 
Derricl[,  Tower, 
Traeli,  Boister,  Sliip 
lid  (Jiconotlve 
Mioafactirers. 


IN  FACT 


An  Indispensable  Machine 

WHEREVER  RIVETS  ARE  DRIVEN. 


DRIVES 
ABSOLUTELY 

TI6HT 
RIVETS 

WITH 

EVERY 
STROKE 


JNVESTIGATE 

THE  HANNA  MOTION 


Dont  Riddle  Your 
Sand  by  Hand. 
Let  our  SHAKER 
Do  It  at  One>Tenth 
the  Cost. 


PLEASB   SEND   YOUR   INQUIRIES 

FOR 

High  Grade  Wir#  Rop« 

Bfanufactured  by  Wright  Wire  Co.,  Works,  Palmer, 
Mass.,  and 

Modern   Steam   and    Powar    Pumps 

Manufactured  t>y  Dean  Brothers,  Indianapolis,  Ind.. 
TO 

LEE  C.  MOORE,  Ensineer 

Ptttton  BIdf .  PrrrSBUROH,  PA. 


A  STEAM   PUMP 


th^t  win  handle  itmddy,  gritty 
wnter  without  theflUghtc^t  inltiTy 

THE  PULSOMETEfl  STEAM  PUMP 

No  entitle,  b«It,  olL  or  pack- 
\j\%  \  jii5t  a  steam  pipe  :  —  that's 
all. 


PULSOMiTTER  STEAM  PUMP  CO,, 

Z3  Battcrr  FUce  HXW  TOEff 


The  June  Number  off 

CEMENT 
AGE 

contained  the  20  prize  designs  in  the 
competition  of  the  American  Association 
of  Portland  Cement  Manufacturers,   for 

Concrete  Residences   of 
Moderate   Cost. 

The  designs  include  Floor  Plans,  Eleva- 
tion and  Cost  Data. 

EVERY  PROGRESSIVE  CONTRACTOR, 

Engineer,  Builder,  Architect  and  Real 
Estate  man  should  be  a  subscriber  to 

CEMENT  AGE 

The  price  of  the  June  Special  Afutn* 
ber  is  25c.  Yearly  Subscription  $I.OO 

If  you  subscribe  at  once  a  copy  of  the  June 
issue  will  be  sent  FRBB. 

CEMENT  AGE  CO. 

224  Fifth  Ave.  NEW  YORK 
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Contractors^  iSupplies. 

A  catalog  from  all  who  make  or  sell  any  of  the 

following  kinds  of  machinery  may  be  had  by  writing  The  Industrial 
Magazine.  Just  let  us  know  what  machinery  you  are  in  the  market 
for,  and  we  will  promptly  request  all  manufacturers  who  make  or  sell 
that  kind  of  machinery  to  send  their  catalog  direct  to  you.  This  ser- 
vice costs  you  nothing. 

LIST  OF  SUPPLIES. 


1.  Aii^rs*  imeuinatic 

2.  Aerial  tramways. 

3.  Ballast  Spreaders. 
5.  Ballast  Unloaders. 

7.  Bearings— ball,  roller. 

9.  Bearings — self-oiling. 

II.  Belt  Dressing. 

13.  Belting— canvas. 

15.  Belting— chain. 

17.  Belting— leather. 

19.  Belting— rubber. 

20.  Blowers.    (See  115.) 

21.  Blue  Print  Machines. 
23.  Boilers. 

27.  Brick  Machines. 

29.  Bridges. 

31.  Buckets— clam  shells. 

33.  Buckets— dumping. 

3$.  Buckets — orange  peel. 

Z7*  Cablcways. 

39.  Cars— ballast 

41.  Cars— dump. 

43.  Cars— flat 

45.  Cars— hand. 

47.  Cars— mining. 

49.  Carts.     (See  also  245.) 

SI.  Carts— concrete. 

53.  Cement— Portland. 

55.  Chains— common. 

57>  Chains — sprocket. 

59.  Channelers. 

61.  Compressors — air. 

63.  Contractors*  Supplies. 

65.  Conveying  Machinery. 

67.  Cranes. 

69.  Cranes— locomotive. 

71.  Cranes — traveling. 

71.  Cranes,  traveling,  electric 

72.  Cranes— hand. 
73-  Crushers — rock. 

75-  Derricks  and  fittings. 

76.  Draftsmen's  Instrument*. 

77.  Dredges. 

80.  Drills— air. 

81.  Drills— core. 

H3.  Drills— diamond. 

*^^s— ^pnctunatic,  plug. 


87. 

Drills— rachet 

173. 

Motors— compr.  air. 

89. 

Drills— rock. 

175. 

Motors— electric 

91. 

Drills— well 

177. 

Motors— water. 

92. 

Dump  Wagons. 

179. 

Packing. 

PS- 

Dynamite. 

181. 

Paints. 

PS. 

97. 

Dynamos. 
Electric  Motors. 

182. 
183. 

Pile  Drivers. 

99- 

Elevators— bucket 

184. 

Plows. 

loi. 

Engineers'  Instruments. 

i8s. 

Pulleys. 

103. 

Engines. 

186. 

Pneumatic  Tools. 

105. 

Engines— gas. 

X87. 

Pump»— diaphragms. 

107. 

Engines— gasoline. 

189. 

Ptunps — electric 

109. 

Engines— hoisting. 

191. 

Ptunps— sand. 

III. 

Engines — steam. 

193. 

Pumps— steam. 

"3. 

Engines— traction. 

195. 

Pumps— trench. 

"S. 

Fans  or  blowers. 

197. 

Rails— new. 

117. 

Frogs. 

Fuel  Economizers. 

199. 

Rails — second  hand. 

119. 

201. 

Rammers— pneumatic 

121. 

Gears  and  Pinions. 

203. 

Riveters— pneumatic 

123. 

Governors— engine. 

205. 

Road  Machinery. 

I2S. 

Governors— water  wheel. 

206. 

Rock  Crushers. 

127. 

Graders — elevating. 

207. 

Rope-drive 

129. 

Hammers— pneumatic 

209. 

Rope — Manila. 

131. 

Hoists — air. 

211. 

Rope— wire 

133. 

Hoists — chain,diflferential . 

213. 

Scrapers— road. 

135. 

Hoists— electric 

21$. 

Screens — rotary. 

137. 

Hoists — gasoline. 

217. 

Second  hand  outfits. 

139. 

Hoists — ^horse  whim. 

219. 

Shafting. 

141. 

Hoists — steam. 

221. 

Sheaves. 

143- 

Hose. 

223. 

Skips. 

145. 

Injectors. 

22s. 

Steam  Shovels. 

147. 

.  facks— hydraulic 

227. 

Steel— structural 

149. 

;facks — screw. 

229. 

Steel  for  reinf.  concrete. 

151. 

Jacks— track. 

231. 

Switches. 

152. 

Jacks— trench. 

233 

Tanks — water. 

153. 

Lathes. 

23s. 

Ties— steel 

154. 

Lights — contractors. 

236. 

Tramways. 

157. 
159. 
161. 

Locomotives — dinkev. 
Locomotives — electric 
Locomotives— gasoline. 
Locomotives— geared. 

239. 
241. 
243. 

Trench  Mchs.  &  ExcaTtra. 
Turn  Tables. 
Valves— steam. 
Valves— water.  ^ 

163. 

Locomotives — steam. 

245. 

Wagons— dump . 

165. 

Lubricants. 

247. 

Wheelbarrows. 

T^. 

Machine  Tools. 

249. 

Wheel  Scrapers. 

169. 

Meters — water. 

250. 

Wire  Cloth. 

171. 

Mixers — concrete. 

251. 

Wire  Rope 

•  •  •     - 
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Mead-Morrison  Mfg'.  Co. 

Sueeesson  to  Ratvsdn  4«  MorrUon  Mfg,  Co, 

HOISTING  ENGINES 

FOR  ALL  PURPOSE^S. 

Equipped  with  latost  patent  improvmmmnts. 

Automatic  Coal' Handling  Machinery 

Clam  Shell  Shovels. 

Bzecutive  offices  mnd  works: 

CAMBRIDGKPORT,  BOSTON.  MASS. 

TOSX:  7  SiMidway.  OSIOAOO:  «l  Laks  BtrmL  BAM  TBAVODOO:  Eiaits 

rKZLASXLFHIA:  140MtWMkiaKtn.AT«.  BALTDIOftl:  Ml  St  PMd  St 

MXWOELBAH8:i00  8«.P«ten8L  BIRMZVOHAM,  ALA. 


Dobbie  Fdry.  &  Machine  Co. 


Enflatertand  Manafac- 
tartrtof 

XLBOTKIO 


HASB  An 


WSmZMQ    MAOKXHIET 


NIA6AIA  FALLS.  N.  Y. 


9t  WirrM  St.,   New  Yarfc 


Derricks  and  Derrick  Fittings. 


I*\ 


A 


Ik 
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Have  You  A  Good  Position? 


Learn  to  be  a 


Structural  Draftsman  and  Engineer 


By  Mail  Only. 


Send  us  a  post  card  today  and  receive  complete 
information  concerning  us  and  our  course. 


Concrete  Engineering 


192  pages.  4  z  6H. 


Concrete     Englneerlno 

one  year  and  a  copy  of  (p  |    ^  ^ 

Concrete   Engineers'  A  i^  I    ^  ^ 

Contractors  Pocketbook  %|/ 1  •— 


Postpaid. 


MONTHLY,  $1.00  PER  YEAR. 

<L  The  only  Journal  in    America  devoted 

exclusively  to  the  engineering 

side  of  the  concrete 

industry. 

Sample  copy  of  journal  sent  on  request. 

Technical  Publishing  Co. 

597  Caxton  Bldg.,  Cleveland,  O. 


The  Cause,  Treatment  and  Preventlen  of  the  "Bends"  as  obsenred  In  Caisson 

J.  J.  R.  MACLEOD,  Civil  Engineers*  Club  of  Cleveland. 

The  Tunnel  and  River  Shaft  of  the  Detroit  Water  Works. 

JAMBS  RITCHIE,  Civil  Engineers'  Club  of  Cleveland. 

Street  Engineering,  with  discussion. 

RUTGER  B.  GREEN.  Detroit  Engineering  Society. 

Journal  of  the  Association  of  En^neering  Societies 

30  C«nU  Per  Copy  NOVEMBER,   1907  $3.00  P%r  Annum 

FRED.  BROOKS,  Secretary.  31  Milk  St,  Boston.  Mass. 
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Second-hand 
machinery 

Railway,     Contractors',     Industrial, 

Central  Station  and  Street 

Railway. 


''Special''  Baldwin  10  Wheel  Locomotive,  Cylinders  15'  and 

25'  X  26  \    Weight  on  drivers  127,000  lbs.    Total, 

176,500  lbs.      Used  about  six  months. 

A-l  condition,  immediate  delivery. 

Railway    and    Contractors'  Crushers. 

EQUipment.  No.  6  Gates  gyratory,  plant  complete. 

No.  5  Austin  gyratory  plant  complete. 

90  ton  Vulcan  Shovel,  3  yd.  ^05.3,  4  and  5  Austin  plant  complete. 

70  ton  Bucyrns  Shovel,  2^  yd.  j^^^  ^  ^^^  ^  ^^^^^^  pl^^^  complete. 
65  ton  Bucyrus  Shovel,  2^  yd. 

65  ton  Vulcan  Shovel,  2  yd.  Cahiewav^ 

55  ton  Bucyrus  Shovel,  2f  yd.  \^aDieways. 

45  ton  Vulcan  Shovel,  ij  yd.  11 00'  span  Lambert  suspension. 
45  ton  Marion  Shovel,  i^  yd.  750'  span  Lidgerwood. 

45  ton  Bay  City  Shovel,  i^  yd.  630'  span  Lambert,  no  engine. 

35  ton  Vulcan,  special.  500'  span  Carson  Trench. 

26  ton  Vulcan  Little  Giant.  500'  span  Flory. 


Ohio  Machinery  &  Construction  Co. 

326  Ro«lMt«ll«r  Building 

CLEVELAND,  OHIO 


'«V 
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JUST   PUBLISHED! 

Practical  and  Scientific 

BOOKS 

Published  by  American  School  of  Correspondence 


Carpentry.    By  Gilbert  Townsend $1 .00 

Qas  Engines  and  Producers.    By  Wyerand  Marks 1.00 

Masonry  Construction.    By  Phillips  and  Byrne 1.00 

Water  Supply.    By  F.  E.  Tumeaure 1.00 

Highway  Construction.    By  Phillips  and  Byrne. 1.00 

Reinforced  Concrete.    By  Webb  and  Gibson 1 .00 

Steam  Engines.    By  Leland  and  Snow 1.00 

Electric  Railways.     By  J.  R.  Cravath 1.00 

Estlnuiting.    By  Edward  Nichols 1.00 

Contracts  and  Specifications.    By  James  C.  Plant 1.00 

Stair  Building  and  Steel  Square.    By  Hodgson  and  Williams 1.00 

Valve  Gears  and  Indicators.    By  Leland  and  Snow 1.00 

Strength  of  Materials.    By  Edward  R.  Maurer 1.00 

The  Electric  Telegraph.    By  Thorn  and  Collins 1 .00 

Mechanical  Drawing.    Ervin  Kenison 1.00 

Power  Stations  and  Transmission.    By  Geo.  C.  Shaad 1.00 

Pattern  Making.    By  James  Ritchey 1.00 

Surveying.    By  Alfred  E.  Phillips 1.60 

Steel  Construction.    By  E.  A.  Tucker 1.50 

Building  Superintendence.    By  Edward  Nichols 1.50 

Architectural  Drawing.    By  Bourne,  von  Hoist  and  Brown 1.50 

Machine  Shop  Work.    By  Frederick  W.  Turner 1.60 

Tool  Making.    By  Edward  Markham 1 .50 

Machine  Design.    By  Chas.  L.  Griffin 1.50 


Each  volume  is  handsomely  bound  in  red  art  vellum  de  luxe.      Sent   prepaid 

to  any  address  on  receipt  of  price.     Complete  descriptive 

catalogue  sent  free  on  request. 

The  Industrial  Magazine 

COLLINWOOD,  OHIO 
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Directory   of  Engineers 

The  Arnold  Company 

EKiCIHEERS-CONSTRUCTOHS 
ELECTRICAL-  CIVIL- MECMAMICAfc. 

CHICAOO 

LEE  C.  nOORE 
Engineer 

Fulton  Building,  Pittsburgh,  Pa. 

SPBCIAUST. 

Wire  Rope  InsUllation  for  all  purposes. 

QEORQE  S.  HANFORD,  M.  E. 
Qas  Engine  Design. 

1602  Castle  Ave.  S.W. 
Cleveland,  O. 

J.  B.  ilcCORD 
Civil  Engineer 

29  Broadway,  New  York. 

Concrete,     Water-works,     Filtration,     Inrestigatioos, 
Estimates,    Inspection,    Specifications. 

JOHN  W.  KINO, 
Civil  and  Meclianical  Engineer, 

Park  Row  Bldg.,  New  York. 

Designer  of  Special  Cars  and  Railway  Equipment. 
King  Steel  Underframe. 

McOEOROE  ENQINEERINQ  CO., 

Clevebmd.  Ohio 

A.  N.  LEE 
Meclianical  Engineer 

628  W.  Eighth  St.,  Canton,  Ohio. 

Drawings.  Designing  of  Standard  and  Special 

Machinery,  Estimates,  Specifications. 

F.  L.  NEWELL 
Engineer 

1  Madison  Ave.,  New  York. 

THE  MAISON  ELECTRIC  CO.. 
Electrical  Contractors. 

2568  E.  56th  St.,  Cleveland,©. 

J.  B.  NEWHALL 
Mechanical  &  Hydraulic  Engineer 

M.  Am.  Soc.  M.  B. 
114  Liberty  St.,  New  York. 

Examinations,     Reports,      Plans    and    Specifications, 
Water  Supply,  Water  Power  Development,  Hydraulic 
InsUUations. 

^fter  Jan.  /,  1908, 

The  Industrial  Magazine  will  cost 

$2.00  per  year. 
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For  a  short  Urn*  baginnlng  Moo*mb*r  1st.  I907,  THE  BUCKEYE  ELECTRIC 
BLVE.PRIMTIMG  MMCMtJUE  will  6*  offered  at 

REDUCED  PRICES 

Owing  to  the  purchase  of  10  carloads  of  bent  plate 
glass,  which  is  the  largest  order  of  the  kind  ever 
placed,  and  the  running  of  100  machines  through 
our  shops  at  one  time,  thus  reducing  the  cost  of 
manufacture,  we  will  offer  this  lot  at  special  reduced 
prices.  If  you  will  ever  need  a  blue  printing  machine, 
better  buy  NOW.  A  similar  opportunity  may 
never  occur. 


"The  Sun  That  Never  Sets." 


Prices  upon  application. 

Buckeye  Engine  Co. 


SALEM,   OHIO 


Gassijied  List  of  Advertisers — Continued. 


0EU0K8. 

Jacob*  Mfg.  Co 29 

COAL  HAlTDLnrO  KAOHDriRT. 

Browning  Engineering  Co 10 

C.  O.  Bartlctt  &  Snow  Co 9 

Dobbie  Fdry.  &  Mftch.  Co 88 

Geo.  HaiMMfg.  Co 2 

G.  H.  Williams  Co « 6 

Hoisting  Machinery  Co 4-«9 

Ifidgerwood  Mfg.  Co Outside  back  cover 

McMvler  Mfg.  Co 6 

Meao-Morriaon  Co 88 

National  Construction  Car  Co 7 

Robins  Conveying  Belt  Co 6 

The  G.  L.  Stucbner  Co 9 

The  Hayward  Co 16 

O0MPftI880B8. 

Chicago  Pneumatic  Tool  Co 21 

GOHTEAOTOBB'   SXTPFLIBS. 

I«idgerwood  Mfg.  Co Outside  back  cover 

National  Equipment  Co 15 

CX)JiVEXiJIO  KAOHIVBRT. 

Broderick  &  Bascom  Rope  Co 19 

C.  O.  Bartlett  &  Snow  Co 9 

Lidgerwood  Mfg.  Co Outaide  back  cover 

McMyler  Mfg.  Co 6 

Robins  Conveying  Belt  Co 6 

The  Hayward  Co «.^ 16 

008T8  8T8TEK8. 

I/>renzo  B.  Baker ^..  41 

OBAirXB. 

Browning  Engineering  Co 10 

Ch  icago  Pneumatic  Tool  Co.., 21 

C\eveiand  Crane  &  Car  Co.. 86 

McMvler  Mfg.  Co 6 

Nortnem  Engineering  Works 16 

Yale  &  Towue  Mfg.  Co 2 


0RTT0IBLB8- 

The  S.  Obermayer  Co.., 
0BXT8HIB8. 
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C.  O.  Bartlett  &  Snow  Co 

OTTPOLAS. 

Northern  Engineering  Works... —  16 

The  S.  Obermayer  Co M 

DEKRI0K8. 

C  O.  Bartlett  &  Snow  Co.. 9 

Dake  Engine  Co —  16 

Dobbie  Pdry.  &  Machine  Co 38 

Udgerwooa  Mfg.  Co ^ Outside  back  cover 

Mead-Morrison  Co 88 

National  Equipment  Co 16 

Northern  Engineering  Works ~. 16 

Terry  &  Tench  Co —  66 

DSAfTDTO  SOOM  rUJUIlTU&B. 

Economy  Drawing  Table  Co 47 

Taylor  Bros » 41 

]>RAFT8KB]r8  8UFFLIB8. 

Koleach  &  Co .^.... 54 

BESD0B8. 

Ohio  Steam  Shovel  Co .^ ^.    18 

DRILI8.— Air  aad  Elaetrie. 

Chicago  Pneumatic  Tool  Co 21 

Scully  Steel  &  Iron  Co ..Inside  front  oovcr 

BBILL8— Multisla. 

Baush  Machine  Tool  Co... „...«- 28 

BBTSK8. 

C.  O.  Bartlett  &  Snow  Co ^ ^ 9 

SLBOTEIOAL  MOTOR  K0Z8T8. 

Lidgerwood  Mfg.  Co.. Outside  backoorer 

C.  O.  Bartlett  &  Snow  6> —  9 

The  Hayward  Co 16 

Robins  Conveying  Belt  Co 6 

XLIOTEIO  HOTOS  K0IBT8. 

Cleveland  Crane  &  Car  Co 8S 

Northern  Engineering  Works ........^  16 

Stroudsburg  Engine  Works....»^....Inaide  back  cover 

Yale  &  Towne  Mfg.  Co. f 
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We  make  a  specialty  of 

POWER  HOUSES 

and 

Steel  and  Iron  Mills 

Our  Principal  has  had  a  lifelong  experience  in  these 
specialties,  and  we  ask  an  opportunity  to  submit  our 
ideas  before  you  make  arrangements  elsewhere, 

McGeorge  Bng^ineering^  Co. 

Cleveland.  OHio 


Classified  List  of  Advertisers — Continued. 

LOOOHrO  KAOHIHBBT. 

Browning  Kngineering  Co 10 

I,idgerwood  Mfg.  Co Outside  back  cover 

LXJBRICAKT8. 

The  S.  Obermayer  Co 61 

HAOAZIKES. 

Cement  Age  Co ; 34 

Compressed  Air 4fl 

Concrete  Engineering 40 

Inventor  Publishing  Co 58 

Electrician  and  Mechanic 55 

Gas  Engine  Pub.  Co 64 

Railway  Critic 46 

Sibley  Journal  of  Engineering 45 

Technical  I^iterature 55 

MIGROKETERS.  _ 

L.  S.  Starrett  Co 82 

MDmrO  KAOHDTBRT. 

C.  O.  Bartlett  &  Snow  Co 9 

Dake  Engine  Co 15 

Goodman  Mfg.  Co 14 

Ifidgerwood  Mfg.  Co Outside  back  cover 

Stroudsburg  Engine  Works Inside  back  cover 

MOinj)nro  MAOHDfxs. 

The  S.  Obermayer  Co 51 

OVERHBAD  TR0LLBT8. 

Browning  Engineering  Co 10 

Dobbie  Fdry.  &  Mach.  Co 88 

Northern  Engineering  Works 16 

Scully  Steel  &  Iron  Co Inside  front  cover 

Yale  &  Townc  Mfg.  Co 2 

FAOKmOS. 

Gmrlock  Packing  Co 41 

Jas.  I^  Robertson  &  Co 41 

PAIHT  ORAPHITS.       ^ 

The  S.  Ooermayer  Co ^ 51 

PAIHT  KAOHIHIRT. 

C.  O.  Bartlett  &  Snow  Co 9 


PATENT  ATT0RKEY8. 

P.  H.  Richards 58 

C.  1,.  Parker „ 5S 

PATTERN  KAKSRS*  BTTPPLIBS. 

The  S.  Obermayer  Co 61 

PILE.pRIVKlf«. 

Udgerwood  Mfg.  Co Outeide  back  cover 

S.  Flory  Mfg.  Co Inside  back  cover 

pnrioKS. 

Horsburgh  &  Scott  Co a$ 

Van  Dom  &  Dutton  Co 2K 

PLA^IKETERS. 

Trill  Engine  Indicator  Co ^ 38 

PKETTKATIG  MOTOR  HOISTS. 

Northern  Engineering  Works 16 

PUMPS. 

Emerson  Steam  Pump  Co 1 

Pulsoraeter  Steam  Pump  Co 84 

Scully  Steel  &  Iron  Co Inside  front  cover 

REDUOIKO  WHEELS. 

Trill  Engine  Indicator  Co ^  38 

RIVETERS 

Dayton  Pneumatic  Tool  Co « 38 

Hanna  Engineering  Works ^.  34 

ROPE. 

American  Mfg.  Co 17 

Broderick  &  Bascom  Rope  Co 10 

I<ee  C.  Moore «  84 

Macomber  &  Whyte  Rope  Co 19 

Scully  Steel  &  Iron  Co Inside  front  cover 

Trenton  Iron  Co 9 

RUBBER  STAMP  MAKERS. 

Taylor  Bros „ 41 

SAHD  SIFTERS. 

Chicago  Pneumatic  Tool  Co 21 

SLOTTERS. 

T.  C.  Dill  Machinery  Co 38 

SPROOXBT  WHEELS. 

C  O.  Bartlett  &  Snow  Co „ 9 

I^ink  Chain  Belt  Co ., ^.  % 
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FREE!  ^r„^o??r  FREE! 

Any  One    of  TKese   Valuable    Booklets    and 

TKe  SoutKern  Engineer  for  6  montKs 

for  50  cents. 

THE  ENGINE  ROOM  INSTRUCTOR.    (Illustrated) 

This  book  wlU  tell  you  what  you  don't  know  about  the  engine  room. 
If  you  don't  know  It  all. 

This  instructor  teaches  in  your  own  home  :  How  to  Compute  Steam  Consimiption 
from  an  Indicator  Diagram  ;  How  to  Set  Piston  Valves,  "D**  Valves,  Riding  Cutoflf, 
Corliss  Valves,  a  Link  Motion  and  a  Duplex  Pump  ;  How  to  Line  Up  an  Engine  ; 
How  to  Compute  the  Heating  Surface,  the  Proportions  of  Joints  and  the  Safe  Pres- 
sure in  a  Boiler ;  How  to  Find  the  Horsepower  of  Engines,  Waterfalls  and  Wind- 
mills ;  How  to  Find  the  Power  in  an  Electric  Current.  It  gives  Tables  of  Dimen- 
sions of  Engines,  Boilers,  Condensers  and  of  Constants,  such  as  Factors  of 
Evaporation,  Pump  Capacities,  Properties  of  Steam,  Heat  Values  of  Coals,  Power 
of  Chimneys,  Electrical  Horsepower,  and  Power  of  Belts.  It  contains  no  mathe- 
matics.   In  a  strong  binding. 

THE  A.  B.  C.  OF  THE  INDICATOR.    (Illustrated) 

An  engine-room  companion  ;  intended  to  be  kept  where  it  can  be  referred  to  when 
taking  an  indicator  apart  and  putting  it  together  again  ;  when  attaching  it  to  the 
cylinder ;  when  connecting  up  a  reducing  motion  ;  when  taking  a  diagram,  and 
when  putting  an  indicator  away  after  using.  It  is  also  a  help  in  **reading*'  a  diagram, 
deciphering  puzzling  cards  and  figuring  me  horse-power  from  the  diagram. 

Practical  Directions  for  Adjusting 

THE  CORLISS  VALVE  GEAR, 

with  One  and  Two  Eccentrk^.    (Illustrated.) 

This  work  gives,  in  plain  language  and. by  means  of  illustrations,  the  simplest 
method  of  correctly  adjusting  the  Corliss  valve  gear.  It  goes  into  every  detail  so 
clearly  and  thoroughly  that  one  who  has  not  seen  a  Corliss  valve  gear  would 
have  no  diflSculty  in  adjusting  the  parts  correctly. 

THE  ABSORPTION  SYSTEM.    (Illustrated) 

Engineers  in  charge  of  absorption  apparatus,  as  well  as  those  who  wish  to  familiarize 
themselves  with  the  operation  of  an  absorption  system  and  some  of  the  difficulties 
peculiar  to  this  system,  should  have  this  lx)oklet.  Remedies  for  ordinary  troubles 
are  given,  together  with  directions  for  finding  the  capacity  of  an  absorption 
system  and  for  testing  a  refrigerator  plant  of  any  kind. 

HOW  TO  GET  THEM. 

ob 

su1 
(Stamps  accepted. ) 


Any  engineer  can  obtain  a  copy  of  any  one  of  the  above  books  free  of  charge  by  sending 
us  a  6  months*  trial  subscription  to  the  Southern  Engineer  with  60c.  and  this  advertisement. 


liemlt  today  and  get  a  copy  at  onco, 

SOUTHERN  ENGINEER 

ATLANTA,  QEORQIA 
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of  the 

ENGINEERS'  CLUB 

of  Philadelphia. 

Published  Quarterly.      A  Splendid  Advertising  Meditftn. 

For  Space  and  Rates  Address 

QEORQE  T.  QWILLIAM 

Chairman  Advertising  Committee 
or 

WALTER  LORING  WEBB 

Secretary 
1 122  QIRARD  ST.,  PHILADELPHIA 


iftfiLii*ic 


The  ideal  place  fop^ii  outing 

Golf  fflid  Bathing 


Three  Kouns  ftomUcwTfeik 
via 

NewJeEJ^Gentral 

FksMi^eoiMyjcopoveratlakewxxl  AJkfbrourbooidet 

W.  C .  Hope,  Gei\eml  Vt&ssei^isrA^eut 

143  liberty  Jtreet.  New  York 


««  PRECISION  SLIDE  RULES  " 


5,  8,  10,  15  and  20  in.  long. 

•'Midget  Slide  Rules." 

Improved  construction.  Engine  divided. 

Drawing  Materials. 

KOI^KSCH  A  CO. 

IM  FULTOH  STABBT.  VXW  TOl 

Write  for  Catalogue  R. 


''THE  GAS  ENGINES 

A  monthly  magazine  full  of  information  of  the 
gas  engine  industry,  stationary,  auto- 
mobile, marine. 
$1.00  p«r  year.   Specimen  copy  fr«e. 
The  Gas  Bnoinb  Handbook,  by  E.W.RoberU,M.H. 

Flexible  leather,  256  pag^,  |1.60. 

Gas  Bnoinb  Troubles  and  Remedies,  by  Albert 

Strittmatter.    120  pages,  cloth  |1.00. 

Send  for  catalogue  of  books  on  gas  engines  and 
allied  subjects. 

The  Gas  Engine  Publishing  C#. 
Room  SO.  BIymyer  Bldg.         Clnoiniiatl.  O. 
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Improved  Derricks 


THE  engraving  shows  the  construction  of  Bull  Wheels  as  used  on  all  Terry  Derricks  in 
which  a  Power  Swinging  Gear  is  employed.  The  rim  of  the  wheel  is  made  of  heavy 
angle  iron — in  halves — for  convenience  in  attaching  to  derricks  and  in  shipping. 
The  wheel  is  also  fitted  with  a  *'  yoke  "  as  shown.  This  permits  of  lowering  the  boom  to 
the  gfround — in  case  it  should  be  necessary  to  do  so — by  merely  removing  the  swinging 
ropes.  The  supporting  parts  of  the  wheel  are  of  timber,  as  well  as  the  angular  braces  that 
connect  the  rim  with  the  mast.  The  construction  is  such  that  in  taking  off  wheel  it  is  only 
necessary  to  remove  the  yoke  and  connecting  plates  on  the  rim,  and  the  bolts  in  timbers 
that  clasp  same  to  mast  and  mast  step. 

THE  WOOD  FRAMING  NEED  NOT  BE  DISTURBED. 

In  attaching  wheel  to  derrick  it  is  not  necessary  to  take  mast  out  of  foot 

block,  or  to  disturb  same  in  any  manner.  There  are  no  bolt  holes  in  mast  step  whatever. 
Wheel  is  clamped  to  mast  step  by  through  bolts  only.  Angular  braces  serve  as  supports 
for  boom  seat  also. 

Wfite  for  new  catalog, 

THE  TERRY  &  TENCH  CO.,  Inc. 

laoth  street  and  Lexin8:toii  Avenue,  New  York  City.  /oJL 
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